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PREFACE. 



Ageeilacs, king of Sparta, when asked what things boys 
should learn, replied, "Those which they will praetue when 
they become men." As health requires the observance of 
the laws inherent to the dideren irgansof the human system 
so not only boys, but girls, should acquire a knowledge of the 
laws of their organization. If sound morality depends upon 
Ibe inculcation of correct principles in youth, equally so dona 
a sound physical system depend on a correct physical edu- 
cation during the same period of life. If the teacher and 
parents who are deficient in moral feelings and sentiments, 
tre unlit to communicate to children and youth those high 
moral principles demanded by the nature of man, so are they 
equally incompetent directors of the physical training of the 
youthful system, if ignorant of the organic mws and the phys- 
iological conditions upon which health ana disease depend. 

For these reasons, the study of the structure of the human 
system, and the laws of the different organs, are subjects of 
interest to all, — the young and the old, the learned and the 
unlearned, the rich and the poor. Every scholar, and particu- 
larly every young miss, after acquiring a knowledge of iho 
primary branches, — as spelling, reading, writing, and arith- 
metic, — should learn the structure of the human system, and 
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The- author makes no pretensions to new discoveries in 
physiological science. In preparing the anatomical depart 
ment, the able treatises of Wilson, Cruveilhier, and other* 
have been freely consulted. In the physiological part, the 
splendid works of Carpenter, Dunglison, Liebig, and others 
have been perused. In the department of hygiene many 
valuable hints have been obtained from the meritorious 
works of Combe, Rivers, and others. 

We are under obligations to R. D. Mussey, M. P., formerly 
Professor of Anatomy and Surgery, Dartmouth College, 
N. II., now Professor of Surgery in the Ohio Medical Col- 
lege ; to J. E. M'Girr, A. M., M. D., Professor of Anatomy, 
Physiology, and Chemistry, St. Mary's University, 111. , to 
E Hitchcock, Jr., A. M., M. D., Teacher of Chemistry and 
Natural History, Williston Seminary, Muss. ; to Rev. E Hitch- 
cock, D. P., President of Amherst College, Mass., who examined 
die revised edition of this work, and whose valuable suggestions 
rendered important aid in preparing the manuscript foi the 
present stereotype edition. 

W» return our acknowledgments for the aid afforded by the 
Principals of the several Academies and Normal Schools who 
formed classes in their institutions, and examined the revised 
edition as their pupils progressed, thus giving the work the 
best possible test trial, namely, the recitation-room. 

To the examination of an intelligent public, the work i* 
respectfully submitted by 

CALVIN CITTTEB 

Wjuid, Mam. 



TO TEACHERS AND PARENTS. 
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- Afl the work is divided into chapters, the subjects of 
which are complete in themselves, the pupil may com- 
mence the study of the structure, use, and laws of the 
several parts of which the human system is composed, 
by selecting such chapters as fancy or utility may dic- 
tate, without reference to their present arrangement, 

— as well commence with the chapter on the digestive 
organs as on the bones. 

The acquisition of a correct pronunciation of the 
technical words is of great importance, both in recita- 
tion and in conversation. In this work, the technical 
words interspersed with the text, have been divided 
into syllables, and the accented syllables designated. 
An ample Glossary of technical terms has also been 
appended to the work, to- which reference should he 
made. 

It is recommended that the subject be examined in 
the form of topics. The questions in Italics are de- 
signed for this method of recitation. The teacher 
may call on a pupil of the class to describe the anat- 
omy o( an organ from an anatomical outline plate 
afterwards call upon another to give the physiology 
the part, while a third may state the hygiene, after 
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which, the questions at the bottom of the page may 
be asked promiscuously, and thus the detailed knowl- 
edge of the subject possessed by the pupils will be 
tested. 

At the close of the chapters upon the Hygiene of 
the several portions of the system, it is advised that 
the instructor give a lecture reviewing the anatomy, 
physiology, and hygiene, of the topic last considered. 
This may be followed by a general examination of 
the class upon- the same subject. By this course a 
cWr and definite knowledge of the mutual relation of 
•ne Anatomy, Physiology, and Hygiene, of different 
parts of the human body, will be presented. 

We also suggest the utility of the pupils' giving 
analogous illustrations, examples, and observations, 
where these are interspersed in the different chap- 
ters, not only to induce inventive thought, but to 
discipline the mind. 

To parents and others we beg leave to say, that 
about two thirds of the present work is devoted to a 
concise and practical description of the uses of the 
important organs of the human body, and to show 
how such information may be usefully applied, both 
in the preservation of health, and the improvement ot 
physical education. To this have been added direc- 
tions for the treatment of those accidents which arc 
daily occurring in the community, making it a treatise 
proper and profitable for the family lib hart, as well 
•w the school -room. 






CONTENTS. 





np 


, Oman 










39 
















TUg Mf*ClB« 




. Phtbiolout 




















or THH Teeth 


109 




tbk Tefth 


110 




















Htoienk or 




.... 143 






16* 


















183 






IBB 






lfij 
























SOS 






109 









CONTESTS. 






m» 



1KB ReSPIRATOBT OaOAHS,.. 

25. Hi-Glass of thi Hr*piuatoiit Oiiome 228 

26. IIvilXEVK OF THE KeSPIUATOBT OaOAJtS, CuMTINL-ID. 339 

27. Aniku Heat, 263 

V. Bnim op A*»u Hut, 261 

20. Anatomy of tub Toou UbOaxb, 268 

29. Physiology Of Till Vocal Oboaxb, 272 

30. IIi-ozenb ot the Voc»t, Ounm*. 27* 

31. Anatomt of tub Skin 282 

32. FhYNIOLIOY OF TUB SlDt 293 

33 Hyqienb of tub Nunc, 301 

34. Hyoiknb of tub .mi. i..«;> i:. 311 

85. Ad-BtfDiOES of tub Skim 322 

30. Anatomy of ihi Nebvoib Stbteh 327 

37. Anatomy op tub Rvmn System, c 

38. PltYBIOLOOY OF TUB N|U>„- « StBTSM,. 

3D. Htoiexh of ms Mcavora Stbtem 

40. HYGIENE OF TUB NhkVOIB Sl-T.ll. i 

41. The Sbnbb op Toicu ... 378 

42. Anatomy op tub O roams op Taste, 384 

12. PuYSIOLOOY OF TBS ObOAKE OF TaiTB. 386 

4.1. Asjtiht 111 Ti,' »n«« up Sii.ii. 389 

43. PuYSIOLOOY OF TUB ObOAXB OF 8uBLL, 391 

44. Anatomy op tub Obgahb op Vuiok 394 

45. Putbiologt of the Ui.f.tv-. OF VtBIOS 404 

45. HYQIENB OF TUB OuQAAB OP V,.i.,i (10 

40. Anatomy op tub O bo ass op Hkaiumo 4U 

47. Physiology of tub Ohhans of Hbabjko 420 

47. Htgiemr of tus (Jboahb op Hbasi.io 425 

4S. Means op prf.«br»ino tub Hbaiiu. 42C 

49. Dieectiohb fob .Vk»p- 433 

APPENDIX 439 

GLOSSARY 451 

INDRX 46? 



ANATOMY, &c. 



CHAPTER I. 



GENERAL HKMARKS. 



Aiiatomt is ihe science which treats of the structure 
relations of the different parts of animals and plants. 
It is divided into Vegetable and Animal anatomy. The 



ns is subdivided into Human anatomy, 
sivoly, human beings j and Comparative 
of the mechanism of the lower order* 



latter of these divisic 
which considers, exch 
anatomy, which treats 
of animals. 

3. Physiology tree 
of animals and plants. 
life." 

4. This is also divided into Vegetable and Animal physiol- 
ogy, as it treats of the vegetab'c or animal kingdom ; and 



i of the functions, t 
Anothor definition 



uses of the organs 



Into Human and Compa 
vita.1 functio: 



t describes the 



physiology, as 
inferior animals. 

5. Hygiene is the art or science of maintaining health, 
a knowledge of those laws by which health may bo preserved 

6. The kingdom of nature is divided into organic and in- 
organic bodies. Organic bodies possess organs, on whose 

I. What i. aniioraj T I. How in it divided 1 Bow » the 
mbdmdedt 3. What ii phjaiulogr I Give another rlctimlii 
ptiTiioiug? divided t (» *o a nulxlmnion. 5. Wl.al n hygier 
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are devoid of 

laterially from 
ished from ii if; 
I of necessity 



ANATOMY, PIITSMLHOT, AND IITOIIU 

;nd tfaeil growth and perfection, 
mals and plants. Inorganic bodie: 
organs, or instruments of life. In this divisi 
the earths, metals, and other minerals. 

7. In general, organic matter diners to i 
inorganic, that the one can readily be distingi 
other. In the organic world, every individu; 
springs from some parent, or immediate producing agent 
for while inorganic substances are formed by chemical 
laws alone, we see no case of an animal or plant coming 
into existence by accident or chance, or chemical opera- 



8. Animals and plants ar t supported by means of nourish- 
ment, and die without it. They also increase in size by the 
addition of nno particles of matter to all parts of their sub- 
stances ; while rocks and minerals grow only by additions to 
Iheir surfaces. 

9. "Organized bodies always present a combination of 
both solids and fluids ; — of solids, differing in character and 
properties, arranged into organs, and these endowed with 
functional powers, and so associated as to form of the whole 
ft single system ; — and of fluids, contained in these organs, 
and holding such relation to the solids that the existence 
nature, and properties of both mutually and necessarily de- 
pend on each other." 

10. Another characteristic is, that organic subslunccs have 
a certain order of parts. For example, plants possess organs 
lo gain nourishment from the soil and atmosphere, and the 
power to give strength and increase to all their parts. And 
animals need not only a digesting and circulating apparatus, 
but organs for breathing, a nervous system, Ate. 

Iipfine incrguiic bodica. 7. What ii mh! of the diMerence, in general, be- 
iweeii organic snd inorganic hodictt 8. Whai of the growth of orginic and 
fiorgajiic bodied J- Whit do orginiied 
mother chanctcriftlc oforganiied iutiaUc 
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GENERAL BBHARKS. 16 

11. In-Heiduality is an important characteristic. Foi in- 
stance, a large rock may be broken into a number of smaller 
pieces, and yet every fragment will be rock ; but if an or- 
jranic substance be separated into two or more divisions, 
neither of them can be considered an individual. Closely 
associated with this is ilie power of life, or vitality, which is 
the most distinguishing characteristic of organic structure; 
aince we find nothing similar to this in the inorganic creation. 

12. The distinction between plants and animal* is also of 
much importance. Animals grow proportionally in all 
directions, while plants grow upwards and downwards from a 
collet only. The food of animals is organic, while thai of 
plants is inorganic ; the latter feeding entirely upon the ele- 
ments of the soil and atmosphere, while the former subsist 
upon the products of the animal and vegetable kingdoms. 
The size of the vegetable is in most cases limited only by the 
duration of existence, as a tree continues to put forth new 
branches during each period of its life, while the animal, at a 
certain time of life, attains the average size of its species. 

13. One of the most important distinctions bptween ani- 
mals and plants, is the different effects of respiration. Ani- 
mals consume the oxygen of the atmosphere, and give off 
carbonic acid ; while plants take up the carbonic acid, and 
restore to animals the oxygen, thus afford rig an admirable 
example of the principle of compensation ii. nature. 

14. But the decisive distinctions between animals and 
plants are sensation and voluntary motion, the power of ac- 
quiring a knowledge of external obj( :ts through the senses, 
and the ability to move from place to place at will, These 
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ixo the characteristics which, in their fullest development in 
inan, show intellect ami reasoning powers, and thereby in a 
greater degree exhibit t-j us the wisduro and goodness of the 
Creator. 

1.?. Disease, which consists in an unnatural condition of the 
bodily organs, is in most cases under the control of fixed laws, 
whioh we are capable of understanding and obeying. Nor 
do diseases eotne by chance; they are penalties for violating 
physical laws. If we carelessly cut or bruise our flesh, pain 
and soreness follow, to induce us to he more careful in the 
future; or, if we take improper food into the stomach, we 
are warned, perhaps immediately, by a friendly pain, that W« 



have violated an organ i 
II!. Sometimes, howi; 



er, the penalty does not directly fol- 
low the sin, and it requires lt^i physiologiea] knowledge tc 
bo able to trace the effect to its true cause. If we possess 
good const itutioiit, we are rcepousible for most of our sick- 
ness; and had const itulionx, or hereditary diseases, are but 
the results of the same great law, — the ir 
parents being visited on the children. In t 
subject, how important is the study of physiology and hygiene I 
For how can we expect to obey laws which we do not under- 
stand t 
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CHAPTER II. 






STRUCTURE OF MAN. 

IT. In the structure of the human body, there is a union 
of fluids and solids. These are essentially the same, for the 
one is readily changed into the other. There is no fluid that 
does not contain solid matter in solution, and no solid matter 
lhat is destitute of fluid. 

18. In different individuals, and a! different periods of life 
the proportion of fluids and solids varies. In youth, the fluidj 
are more abundant than in advanced life. For this reason, 
the limbs in childhood are soft and round, while in old ago 
they assume a bard and wrinkled appearance. 

19. The fluids not only contain the minerals from which 
every part of the body is formed, but they are the medium 
for conveying the waste, decayed panicles of mailer from the 
system. They have various names, according to their nature 
and (unction; as, the blood, and the bile. 

20. The solids art formed from the fluids, and consequent 
ly they are reduced, by chemical analysis, to the same ultimate 
elements. The particles of matter in solids are arranged 
variously; sometimes \n fibres, (threads,) sometimes in lam'i- 
na, (plates,) sometimes homogeneously, as in basement mem 
hranes. (Appendix A.) 

21. The parts of the body are arranged into Fibres, Fa* 
eic'vli, Tis'sues, Or'gans, Ap-pa-ra'tus-es, and Sys'tenu. 
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22. A hbkb ia a thread of exceeding fineness. It is either 
cylindriform or flattened. 

23. A fasciculus is the term applied to several fibres 
united. Its general characteristic a are the same as fibres, 

24. A -risstrs is a term applied to several different solids 
of the body. 

25. An organ is composed of tissues so arranged as to 
ibnn an instrument designed for nction. The action of an 
organ is called its function, or use. 

Example. The liver is an organ, and the secretion ol the 
bile from the blood is one of its functions.* 

26. An apparatus is an assemblage of oignns designed 
to produce certain results. 

Example. The digestive apparatus eonsisis of the teeth 
stomach, liver, (tec., all of which aid in the digestion of food 
Fig. 1 



rif. 3- tt»pmwi« 1 ponton in 




applied 



mblage of 



27. The term s 
organs arranged according to some plar 
nervous system, the respiratory system. 

* Whore example! and observations are given or experiment! 
suggested, let the pupil mention other analogous ones. 

22. Define > fibre. 23. Hotine afucieiiluj. 24. Define a tiasua. 25. De- 
Bne an organ. What ii the nction of an organ called ? Give examples 

i Mention other ermpla. 26. What ia an apporatua ? Give an example 
17. Haw ia tue term ayatem applied i 
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28. A TISSUE is a simple form of organized animal sub 
itanee. It is flexible, and formed of fibres interwoven in 
virions ways, as the cellular tissue. 

2D. However various all organs may appear in their struc- 
ture and composition, it is now supposed that they can be 
reduced to a few tissues, as the Cef/u-lur, Oa'te-our, Mn.-i'ni- 
(or, Mti'^m*, Nrr'vout, Ac. (Appendix B.) 

30. The CELLULAE TISSUE,* now called the areolir tissue, 
s of small fibres, or bands, interlaced iu every direo- 
o as to form a not-work, with numerous interstices that 
communicate freely with each other. These interstices are 
filled, during life, with a fluid resembling the scrum of blood. 
The use of the areolar tissue ia to connect together organs and 

E— ***1 of orgftDS, and to envelop, fix, and protect the vessels and 
t* of organs. 
1 

Observation*. 1st. When this fluid becomes too great In 
quantity, in consequence of disease, the patient labors under 
general dropsy. The swelling of the feet when standing, and 
their return to a proper shape during the night, so often 
noticed in feeble person.*, furnish a. striking proof both of the 




* The Cellular, S'rmit. Dermoid, Fibroin, and Macaw limn a 
generally culled mnabrana. 
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existence and peculiarity of this tissue, which allows I 
fluid to flow from cell to cull, until it settles in the lower t 



2d. The free communication betwecu the cells i 
more remarkable in regard to air. Sometimes, when an a 
cidcntal opening bus been made from the air-cells of the 
lungs into the contiguous cellular tissue, the air in respiration 
has penetrated every purt until the whole body is so inflated 
as to occasion suffocation. Butchers often avail themselves 
of the knowledge of this fact, and inflate their meat to give 
it a fat appearance. 

31. " Although this tissue enfers into the composition of all 
organs, it never loses its own structure, nor participates in the 
functions of the organ of which it forms a part. Though 
present in the nerves, it doeB not share in their sensibility; 
and though it accompanies, every muscle and every muscular 
fibre, it docs uot partake of the irritability which belongs to 

82. Several varieties of tissue are formed from the cellul 
as, the Se'rvu.i, Der'moiJ, Fi'liroua, and several others. 

S3. The serous tissue lines all the closed, or sac-like 
cavities of the body ; as, the chest, joints, and abdomen. It 
not only lines these cavities, hut is reflected, and invests the 
organs contained in them. The liver and the lungs are thus 
invested. This membrane is of a whitish color, and smooth 
on its free surfaces. These surfaces are kept moist, and pre- 
vented from adhering by a sr'rtms fluid, which is separated 
from the blood. The use of this membrane is to Ecparato 
DTgBM, and also to facilitate the movement of ono part upon 
another, by means of its moist, polished surfaces. 

34. The dermoid tissue covers the outside of the body. 
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It b colled the cu'tU, (skin.) This membrane is continuous 
willi tLc mucous at the various orifices of the boily, and in 
these situations, from the similarity of their structure, it U 
difficult to distinguish between thcin. 

Observations. 1st. In consequence of the continuity and 
similarity of structure, there is close sympathy between the 
mucous and dermoid membranes. II' the functions of the 
skin ore disturbed, as by a chill, it will frequently cause a 
catarrh, (culd,) or diarrhoea. Again, in consequence of this 
intimate sympa'hy, these complaints can be relieved by ex- 
citing a free action in the vessels of the skin. 

2d. It is no uncommon occurrence thut diseased or irri- 
tated conditions of the mucous membrane of the stomach or 
intestines produce diseases or irritations of the skin, as is seen 
in the rashes attendant on dyspepsia, and eutiug certain ape- 
cies of fish. These eruptions of the skin can be relieved by 
moving the diseased condition of the stomach. 

35. The fibrous tissue consists of longitudinal, parallel 
fibres, which are closely united. These fibres, in some situ- 
ations, form a thin, dense, strong membrane, like that which 
lines the internal surface of the skull, or invests the external 
surface of the bones. In other instances, they form strong, 
ineiastio bands, called Uij'n-menU, which bind one bene to 
another. This tissue also forms ten' don*, (white cords,) by 
which the muscles are attached to the bones. 

Obttrnation. Jn the disease called rheumatism, the fibrous 
tissue is the part principally affected ; hence the joints, where 
this tissue is most abundant, suffer most from this affection. 

36. The adipose tissue is so arranged as to form distinct 
bags, or cells. These contain a substance called fat. This 

B(. Dworlba tin dermoid lima. What in inld of tti« lympathy betweep 
tb* functions of the fkin and mucins merabruio? Give ano(bar laitanc* 
il tba tjinpatby between these moinbnne*. 35. Of what duos ibe fibrnni 
•ivaswDiiltr Ha* do thela (ppair in tome aituatiouT Usw to otbnal 
Wlit time il generally affected in rheumatism ? 
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tissue is principally found beneath the skin, abdouiiual mus- 
cles, and around the heart and kidneys ; while none is found 
in the brain, eye, ear, nose, and several other organs. 

Obnervation. In those individuals who are corpulent, there 
is, in many instances, a great deposit of this substance^ This 
tissue accumulates more readily than others when a person 
becomes gross, and is earliest removed when the system 
emaciates, in acute or chronic diseases. Some of the masses 
become, in some instances, enlarged. These enlargement* 
are called adipose, or fatty tumors. 




37. The cartilaginous tissue is firm, smooth, and highly 
elastic. Except bone, it is the hardest part of the animal 
frame. It tips the ends of the bones that concur in forming 
a joint. Its use is to facilitate the motion of the joints by its 
smooth surface, while its elastic character diminishes the 
shock that would otherwise be experienced if this tissue were 
inelastic 
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38. The osseous tissue, in composition and arrangement 
of matter, varies at different periods of life, and in different 
bones. In some instances, the bony matter is disposed in 
plates, while in other instances, the arrangement is cylindrical. 
ie times, the bony matter is dense and compact ; again, it ia 
■pongy, or porous. In the centre of the long bones, a space 
is left which ia filled with a fatty substance, called Mor'rw, 

Obtervation, Various opinions exist among physiologists in 
regard to the use of marrow. Some suppose it serves as ■ 
reservoir of nourishment, while others, that it keeps the bones 
from becoming dry and brittle. The hitter opinion, however, 
lias been called in question, aB the bones of the aged i 
contain more marrow than those of the child, and they are 
likewise more brittle. 




39. The musculabl tissue is composed of many fibres, 
that unite to form fasciculi, each of which is enclosed in a 
delicate layer of cellular tissue. Bundles of these fasciculi 
constitute a muscle. 

Observation. A piece of boiled beef will clearly illustrate 
the arrangement of muscular fibre. 

38. TFW ia »id of the oaaeoni lissu 
to different p»rt« of Iho iniraal frniDe ! 
M. Of wbat ia the muHutor tlBtoe ooi 
•f mmcuUi flliis be Uluatrated? 
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40. The mucous nwui differs from the serous by iw 

linicg all tbe cavitloM which communicate with the air. The 
nostrils, the mouth, and the stomach afford examples. The 
external surface of this membrane, or that which is exposed 
to tbe air, is soil, and bears some riwe nib lance to the down/ 
Hn.I of a peach. It is covered by a viseid fluid calle 1 ! mu'cvi. 
This is secreted by small 'jlaml-ceUt, called tp-i-the'li-a, or 
6ccretory cells of the mucous membrane. Thd use of this 
membrane and its secreted mucus is to protect the inner sur- 
face of the cavities which it lines. 

Observation. A remarkable sympathy exists between the 
remote parts of tbe mucous membrane. Thus the condition 
of the stomach may be ascertained by nn examination of the 

tODgUC. 

41. The nervous tissue consists of soft, pulpy matter, 
enclosed in o sheath, called neu-ri-lrm'a. This tissue consists 
of two substances. The one, of a pulpy character and gray 
color, is called c'a-e-rftious, (ash -colored.) The other, of t 
fibrous character and white, is named med'-ut-ln-ri/, (marrow- 
like.) In every part •£ the nervous system both substances 
are united, with the exception of the nervous fibres and fila- 
ments, which are solely composed of the laedull&ry matter, 
enclosed in a delicate sheath. 
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OHAPTER III 



CHEMI3TRY OF THE HUMAN BODY. 



4S. An ultimate element is the simplest form of mullet 
with which we arc acquainted ; us gold, iron, &c. 

43. Those elements are divided into metallic and 
mm-metailic substances. The metallic substances are Po- 
tasii-um, So'di-um, Cal'ci-itm, Mag-ne'st-um, A-luminvm, 
Iron, Manga-nese, and Cop'per. The non-metallic sub 
stances are Oify-gen, Hy'dro-g'-n, Car'bon, Ni'tro-gen, Si-li- 
ci-um, Phos'phvr-us, Sul'plmr, Cldo'rine, and a few others. 

44. Potash (potassium united with oxygen) is (bund in 
the blood, bile, perspiration, milk, Ax. 

45. Soda (sodium combined with oxygen) exists in the 
muscles, and in the same fluids in which potash is found. 

46. Lime (calcium combined with oxygen) forms the prin- 
cipal ingredient of the bones. The lime in them is combined 
with phosphoric and carbonic acid. 

47. Maqnesia (magnesium combined with oxygen) exists 
in the bones, brnin, and in some of the animal fluids ; as milk. 

48. Silrx (silicium combined with oxygen) is contained in 
the hair and in some of the secretions. 

49. [hon forms the coloring principle of the red globules 
of the blood, and is found in every part of the system. 

Observation. As metallic or mineral substnnces enter into 

the ultimate elements of the body, the assertion that all min- 

s are poisonous, however small the quantity, is untrue. 

n ultimate element 1 Give eiamples. 4.1. How ire the; 
inided' Nune theme t»l lir jiinstancft,,. \ a ,m: the non-metallic mUtantus 
M. Whnii. midorpouuiltl 45. Ofiodil 46. Ofliroet «, Of nuguenia 
10. (V t.lei 1 49. What form* Uie col. ..ring principle of (he blood * Wosl 






59 4NAI0MI. PiivsioLoor, j 

50. Oxtgen is contained in all ihe fluids and solids of th« 
body. It ia almost entirely derived from the inspired air and 
water. It is expelled in the form of carbonic acid and 
from the lungs and skin. It is likewise removed in the other 



n most animal matter, but i* 

it contained in fat and a f 



51. Hydrogen is found in all the fluids and in all the solids 
of the body. It is derived from the food, as well as front 
water and other dniiks. It exists in the greatest abundance in 
the impure, dark-colored blood of the system. It is removed 
by the agency of the kidneys, skin, lungs, and other excretory 
organs. 

52. Carbon is an element in the oil, fat, albumen, fibrin 
gelatin, bile, and mucus. This element likewise exists in the 
impure blood in the form of carbonic acid gas. Carbon is 
obtained from the food, and discharged from the system by 
the secretions and respiration. 

53. Nitrogen is contained 
most abundant in fibrin. It is r 
other substances. 

Observation. The peculiar smell of animal matter when 
burning ia owing to nitrogen. This element combined with 
hydrogen forms am-mo'ni-a, (hartshorn,) when animal matter 
is in a state of putrefaction. 

54. Phosphorus is contained in many parts of the system, 
) particularly in the bones. It is generally found in 

combination with oxygen, forming phosphoric acid. The 
phosphoric acid is usually combined with alkaline bases ; as 
lime in the bones, fanning phoKjihatt- of lime. 

55. Sulphur exists in the- bones, muscles, hair, and nails. 
It is expelled from the system by the skin and intestine*. 

56. CHtoRtNE is found in the blood, gastric juice, milk, 
perspiration, and saliva. 






to. What i« laid of n;;« T 61. Of hydrogen 7 M. What ii laid ot 
trogen 1 How ia ammonia frrmodf 54. What ii laid 
ill 66. What )■ mid of ■ulphurf 68. Of ohloriMr 
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67. Proximate elements are forms of matte that exist 
In organized bodies in abundance, and are coiuposnd chiefly 
ff oxygen, hydrogen, carbon, and nitrogen, arranged in dif- 
ferent proportions. They exist already formed, and may be 
separated in many instances, by heat )r mechanical means 
The mast important com pounds aru Al-ba'men, Fi'brin 
Grl'a-iin, Mtt'eut, Fat, Ca'se-ine, Chon'drine, La&tie acid, 
and Oj'ma-iomc, 

58. Albumen is found in the body, ooth in a fluid and solid 
torn*. It is on element of the skin, glands, hair, and nails 
»nd forms the principal ingredient of the brain. Albumen is 
without color, taste, or smell, uiid it coagulates by heat, acids, 
and alcohol. 

Observation. The white of an egg is composed of albu- 
men, which can be coagulated or hardened by alcohol. As 
albumen enters so largely into the composition of the brain, is 
not the impaired intellect and moral degradation of the inebri- 
ate attributable to the effect of alcohol in hardening the ulbu* 
men of this organ ? 

59. Fibrin exists abundantly in the blood, chyle, and 
lymph. It constitutes the basis of the muscles. Fibrin is 

whitish color, inodorous, and insoluble in cold water It 
differs from albumen by possessing the property of coagu- 
lating at all temperatures. 

Observation. Fibrin may be obtained by washing the thi<;lt 
pan of blood with cold water ; by this process, the red glob- 
ules, or coloring matter, are separated from this element. 

60. Gelatin is found in nearly all the solids, but it is not 
mown to exist in any of the fluids. It forms the basis of the 
cellular tissue, and exists largely in the skin, bones, ligaments, 
and cartilages. 
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Observation. Gelatin is known from other organic principles 
by its dissolving in warm water, and forming M jelly." Whei 
dry, it forms the hard, brittle substance, called glme. Isin- 
glass, which is used in the various mechanical arts, is obtained 
from the sounds of the sturgeon. 

61. Mucus is a viscid fluid secreted by the gland-cells, or 
epithelia. Various substances are included under the name 
of mucus. It is generally alkaline, but its true chemical 
character is imperfectly understood. 5t serves to moisten and 
defend the mucous membrane. It is found in the cuticle, 
brain, and nails ; and is scarcely soluble in water, especially 
when dry. (Appendix C.) 

62. Osmazome is a substance of an aromatic flavor. It is 
of o yellowish-brown color, and is soluble both in water 
and alcohol, but does not form a jelly by concentration. 
It is found in all the fluids, and in some of the solids; as 
the brain. 

Observation. The characteristic odor and taste of soup are 
owing to osmazome. 

63. There are several acids found in the human system ; 
as the A-ceftiCy Ben-zo'ic^ Ox-al'ic, Uric, and some other sub- 
stances, but not of sufficient importance to require a particu- 
lar description. 

How is it 'known from other organic principles > 61. What U said of 
mucus ? 62. Of osmazome ? To what are the tarte and odor of soap 
owing? 68. What adds are found in the srstem ? 
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CHAPTER IV. 
THE BONES 

64. The bones are firm and hard, and of a dull while 
color. In all the higher orders of animals, among which is 
man, ihey are in the interior of the body, while in lobsters, 
;rabs, &c., they are on the outside, forming a case which 
protects the more delicate parts from Injury. 

65. In the mechanism of man, the variety of movements 
he is called (o perform requires a correspondent variety of 
component parts, and the different banes of the system are 
■o admli\bly adapted to each other, that they admit of nu 
merouB and varied motions. 

66. When the bones composing the skeleton are united by 
natural ligaments, they form what is called a natural skeleton , 
when united by wires, what is termed an artificial skeleton. 

67. The elevations, or protuberances, of the bones are 
called proe'es-set, and are, generally, the points of attach- 
— at for the muscles and ligaments. 

!8. The bones are composed of both animal and earthy 

tier. The earthy portion of the bones gives them solidity 

and strength, while the animal part endows them with vitality 
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Experiments, 1st. To show the earthy without the anmut 
matter, burn a bone in a clenr tiro for about, fifteen minutes, 
anil it becomes white and brittle, because the gelatin, or oni- 
mui matter of the bone, has been destroyed, 

2d. To show the animal without the earlhy matter of the 
bones, immerse a slender bone for a few days in a weak acid, 
(one part muriatic acid and six parts water,) and il can than 
be bent in any direction. In this experiment, the acid tins 
removed the earthy mailer, (carbonate and phosphate of lime,) 
yet the form of the bone is unchanged, 

69. The bones are formed from the blood, and are sub- 
jected to several changes before they are perfected. At their 
early formative stage, they are cartilaginous. The vessels of 
the cartilage, at this period, convey only the lymph, or white 
portion of the blood ; subsequently, they convey red blood. 
At this time, true ossification (the deposition of phosphate and 
carbonate of lime) commences at certain points, which are 
called the points of Gasification. 

70. Most of the bones are formed of several pieces, 01 
centres of ossification. This is seen in the long bones which 
have their extremities separated from the body by a thin 
partition of cartilage. It ia some time before these separate 
pieces are united to form one bone. 

71. When the process of ossification is completed, there 
s still a constant change in the bones. They increase in 
bulk, and become less vascular, until middle age. In ad- 
vanced life, the elevations upon their surface and near the 
extremities become more prominent, particularly in individ- 
uals accustomed to labor. As a person advances in years, 
the vitality diminishes, and in extreme old age, the earthy 

How tun the earthj matter of thi 
69. WhM ia the uppearance of the bt 

When does true ossification commence t 70. How ire molt oi 
formed ? 71- Wh«l is (aid of the virioua change* of the t 
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•ubstnnce predominates; consequently, the bones are ex- 
tremely brittle. 

72. The fibrous membrane thai invests the bones is calli-H 
ptr-i-os te-um ; thai which covers ihe cartilages is called 

r-i-tkon dri-um. When this membrane invests the skull, 

is called per-i-era'ni-um. 




73. The periosteum is a firm membrane immediately in- 
Testing the bones, except where they are tipped with cartilage, 
and the crowns of the teeth, which ore protected by enamel. 
This membrane has minute nerves, and when healthy, pos- 
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•eases but little sensibility. It is the nutrient membrane of 
the bone, endowing its exjerior with vitality; it also givea 
insertion lo the tendons and connecting ligaments of the 
joints. 

74. There are two hundred and eight* bones in the human 
body, beside the teeth. These, for convenience, are divided 
info four parts : 1st. The bones of the Head. 2d. The bones 
of the Trunk. 3d. The bones of the Upper Extremitie* 
4th. The bones of the Lower Extremities. 

75. The bones of the head are divided into those of the 
Skull, Ear, and Face. 

76. The skdi.1. is composed of eight bones. They are 
formed of two plates, or tablets of bony matter, united by a 
porous portion of bone. The external tablet is fibrous and 
tough; the internal plate is dense and hard, and is called 
the vit're-QUi, or glassy table. These lough, hard plates 
are adapted to resist the penetration of sharp instruments, 
while the different degrees of density possessed by the two 
Lnblcts, and the intervening spongy bone, serve to diminish 
the vibrations that would occur in falls or blows. 

77. The skull is convex externally, and at the base much 
thicker than at the top or sides. The most important part of 
the brain is placed here, completely out of the way of injury, 
unless of a very serious nature. The base of the cranium, 
or skull, has many projections, depressions, and apertures; 
the latter affording passages for the nerves and blood 
vessels. 

• Some anatomists reckon more than this number, others less, foi 
the reason that, at different periods of life, the number of pieces of 
which one bone ie formed, varies. Example. The breast-bone, in 
nfsney, has tight pieces ; in youth, three ; in old age, but ew, 

74. Ho* many boon in the human body? Bow are they dirided? 
7*— &\ . Qire the anatomy of the bona of the head. 75. How are the bonei 
of the head divided r 70. Describe the bones of the skull. 77. What 
i„ the form i>f the skull ? What dues the base of toe skull present I 
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78. The bones of the cronium are united by ragged 
edges, called sui'ures. The edges of ench bone interlock 
with each athcr, producing u union, styled, in carpentry, ttope- 
tailing. They interrupt, in a. measure, the vibrations pro- 
duced by externa! blows, and also prevent fractures from 
extending as far as they otherwise would, in one continued 
bone. From infancy to the twelflh year, the sutures are 

I imperfect; hut, from that time to thirty-five or forty, they are 
distinctly marked ; in old age, they are nearly obliterated. 







79. We find as great a diversity in the form and texture 
of the sk'jll-bone, as in the expression of the face. The head 
of the New Hollander is small ; that of the African is com- 
pressed ; while the Caucasian is distinguished for the beautiful 
ova' form of the head. The Greek skulls, in texture, are 
close and fine, while the Swiss are softer and more open. 
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80. In each ear are four very small bones. They aid in 
hearing. 

81. In the face are fourteen bones, some of which aer»e 
for ihe attachment of powerful muscles, which a« 
less called into action in masticating food; others retain in 
place the soft parts of the face. 

Fig- i. 
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32. The trunk has fifty-four bones — (.wenty-four Ribs ; 
twenty-four bones in tlie Spinal Column, (back-bone;) four 
in Ihe Pelvis; the Sternum, (breast-bone;) and the Os hy- 
oides, (the bone at the bnse of the tongue.) They are so 
nrranged as to form, with the soft parte attached to them, two 
railed the Tlio'rax (chest, and Ab-do'mm. 




In, . 
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sively become shorter. The direction of the ribs from above, 
downward, is oblique, and their curve diminishes from the first 
to the twelfth. The external surface of each rib is convex; the 
internal, concave. The inferior, or lower ribs, are, however, 
very flat. 

86. The seven upper ribs are united to the sternum, 
through the medium uf cartilages, and are called the true ribt. 
The cartilages of the next three are united with each other, 
and are not attached to the sternum ; these are called fahe 
ribs. The lowest two are called footing ribs, as they are not 
connected either with the sternum or the other ribs. 

87. The spinal column is composed of twenty-four pieces 
of bone. Each piece is called a vert'e-bra. On examining 
nne of the bones, wc find seven projections, called processes , 
four of these, that are employed <u binding the bones together, 
are called articulating processes; two of the remaining ore 
culled the transverse ; and thja other, the spinous. The t»sl 
three give attachment to the muscles of the back. 

«8. The large pan of the vertebra, called the body, is 
round and spongy in its texture, like the extremity of the 
round bones. The processes are of a more dense character. 
The projections are so arranged that a tube, or canal, is formed 
immediately behind the bodies of the vertebra, in which is 
placed the me-dul'Ia sjn-natis, (spina! cord,) sometimes 
called the pith of the back-bone. 

89. Between these joints, or vertebra, is a peculiar and 
highly elastic suhstance, which much facilitates the bending 
movements of the back. This compressible cushion of car- 
tilage also serves the important purpose of diffusing and 
diminishing the shock in walking, running, or leaping, and 
tends to protect the delicate texture of the brain. 
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90. Another provision for the protection of the brain 
which bears convincing proof of the wisdom and beneficence 
of ihe Creator, is the antero- posterior, or forward and back 
ward curve of the spinal column. Were it a straight column, 
standing perpendicularly, the slightest jar, in walking, would 
cause it to recoil with a sudden jerk ; because, the weight 
bearing equally, the spine would neither yield to the one aide 
nor die other. But, shaped as it ia, we find it yielding in ihe 
direction of the curves, and thus the force of the shock ia 
diffused. 

Fig. ID. Fig. 11. 




Qbteroat ion. A good idea of the structure of the verlebTP 
may be obtained by examining the spinal column of a 
domestic animal, as the dog, cat, or pig. 

91. The pelvis is composed of four bones; the two iV 
aotn-i-na la, (nameless bones,) the nu'ervm and the eoc'cyx. 

92. The innominatum, in the child, consists of three pieces 
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These, in ihe adult, become united, and constitute but om 
bone. In the bide? of theae bones is a deep socket, 
depression like a cup, called the ac-e-tab'u-lum, in which the 
round heaa of the thigh-bone is placed. 

93 The sacrum, so called because the ancients offered it 
In sacrifices, is a wedge-shaped bone, that is placed between 
the innominatH, and to which it is bound by ligaments. Upon 
its upper surface it connects with the lower vertebra. At it 
inferior, or lower angle, it is united to the coccyx. It t 
cencave upon its anterior, and convex upon its posterior 
surface. 

Fig. 12. 
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CHAPTER V. 



ANATOMY OF THE BONES, CONTINUED. 

95. The bones of the upper and lower limbs are enlarged 
■»t each extremity, and have projections, or processes. To 
tnese, ihe tendons of muscles and ligaments are attached, 
which connect one bone with another. The shaft of these 
bones is cylindrical and hollow, and in structure, their extcrioi 
surface is hard and compact, while the interior portion is 
of a reticulated character. The enlarged extremities of the 
round bones are more porous than the main shaft. 

96. The upper extremities contain sixty-four bones — 
the Scapu-la, (shoulder-blade ;) the Clav'i-ele, (collar-bone ;) 
the Hu'mer-us, (first bone of the arm ;) the Ul'na and Ra'di- 
«*, (bones of the fore-arm ;) the Car'ptts, (wrist ;) the Met-a- 
c/tr'pits, (palm of the hand ;) and the Fha~lan'gts, (fingers 
and thumb.) 

97. The clavicle is attached, at one extremity, to the 
sternum ; at the other, it is united to the scapula. It is shaped 
like the Italic f. Its >ise is to keep the arms from sliding 
toward the breast, 

98. The scapula is situated upon the upper and back part 
of the chest. It is flat, thin, and of a triangular form. This 
bone lies upon and is retained in its position by muscles. Bv 
their contractions it may be moved in duTcreiU directions. 

99. The humerus is cylindrical, and is joined at the elbow 
with the ulna of the fore-nrm ; at the scapular extremity, it ii 

93— KM. ffiw tfit anatomy of the bona of Iht vpjier eztremitia. 95. Git* 
Lbe itracturc of Ihe banc* of the extremities, pfl. Hoi many bonei in 
ths upper extremities I Name them. 97. Give the at'.iehmentM of tie 
tuiifcle. Whit is iti use? 68. Descrite the leapula. How is it W 
Wined in its position r 99. Describe the humerus. 
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lodged in ihe glenoid cavity, where il is surrounded bj a 
membiunous bag, called the capsular ligament. 




100. The ulna articulates with the humerus at the elbow, 
dud forms a perfect hinge-joint. This bone is situated on tht> 



r 



i side of the fore-a 

Wh«t if represented bj Eg. 13? Bj fig. 14 ? 100. Docribt th« aln*. 



101 The Radius articulates with the bones of the carpus, 
and forms the wrist-joint. This bone is situated on the out- 
side of the fore-arm, (the Bide on which the thumb is placed.) 
The ulna and radius, al their extremities, articulate with each 
other, by which union the hand is made to rotate, permitting 
its complicated and varied movements, 

102. The cahpos is composed of eight bones, ranged jt 
two rows, and bo firmly bound together, as to permit onb, i 
■mall amount of m 

I 



Fig 15. 



Fig. ie. 




103. The metacakpos is composed of five bones, upon four 
of which the firet range of the finger-bones is p'aced ; and 
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upon ihe oilier, ihc fire! bone of the thumb. The five meta- 
carpal bones aniciAnte with the second range of carpal bones. 

104. The fi!ai.anges of the lingers have three ranges 
of bones, while the thumb has but two. 

Observation. The wouderful adaptation of the hand to all 
the mechanical offices of life, is one cause of man's superior- 
ity over the rest of creation. This arises from the size and 
strength of the thumbs, and the different lengths of the fingers. 

105. The lower extremities contain sixty bones — the 
Fe'mur, (thigh-bone ;) the Pa-lella, (knee-pan ;) the TiVi-a, 
(shin-bone;) the Fib'u-la, (small bone of the leg;) the Tafnu, 
(instep;) the Mei-a-tar'sits, (middle of the foot;) and the Pha.' 
lan'gfs, (toes.) 

106. The femur is the longest bone in the system. Il 
supports the weight of the bead, trunk, and upper extremities. 
The large, round head of this bone is placed in the acetabu- 
lum. This articulation is a perfect specimen of the ball and 
socket joint. 

107. The patella is a small bone connected with the tibia 
by a strong ligament. The tendon of the ex-tent'or muscles 
of the leg is attached to its tipper edge. This bone is placed 
on the anterior purt of ihe lower extremity of the femur, and 
acis like a pulley, in the extension of the limb. 

108. The tibia is the largest bone of the leg. It is of a 
triangular shape, and enlarged nt each extremity. 

109. The fibula isasmullerbono than the tibia, but of sim- 
ilar shape. It is firmly bound to the tibia, at each extremity 

110. The tarsus is formed of seven irregular bones, whick 
are so firmly bound together as to permit but little 
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till The metatarsal bones an 1 five in number. They 
articulate at one extremity with one range of tarsal bones ; at 
the other extremity, with the first range of the loe-bones. 




Observation. The tarsal and metatarsal bones are united 
SO as to give the foot an arched form, convex above, aild con- 
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cave below. This structure cor duces to the elasticity of the 
step, and the w<ight of the body is transmitted to the ground 
by the spring of the arch, in a manner which prevents injury 
to the numerous organs. 

112. The phalanges {fig. 19) are composed of fourteen 
bones ; each of the small toes has three ranges of bones, 
while the great toe has but two. 

113. The joints form an interesting part of the body. In 
their construction, every thing shows the regard that bos been 
paid to the security and the facility of motion of the parts thus 
connected together. They are composed of the extremities 
of two or more bones, Cafti-lages. (gristles,) Syn-o'vi-ai 
membrane, and Lig'a-menU. 




rig. si 

. t, 4, Tim lirnriii 

tt, Tbe tartilage of the femur. 



114. Cartilage is a smooth, solid, elastic substance, of a 
pearly whiteness, softer than bone. It forms upon the articu- 
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113. Whit ii iud of the joints? Of what are the joints composed 
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.ii r surfaces of the bones a thin incrustation, not more than 
ihe sixteenth of an inch in thickness. Upon convex surfaces 
it is the thickest in the centre, and thin toward the circum- 
ference; while upon concave surftices, an opposite arrange- 
ment is presented, 

115. The synovial membrane is a thin, membranous 
layer, which covers the curtilages, and is thence bent back, 
or reflected upon the inner surfaces of the ligaments which 
surround and enter into the composition of the joints. This 
membrane forms a closed sac, like the membrane that 
an egg-shell 

Fig. 23. Fig. 21. 







116. Beside the synovial membrane, there an 
smaller sacs, called bur'sct mu-to'aa.. These are often aseo 
cinted with the ai-.iculation. In structure, they are analogous 
to synovial membranes, and secrete a similar fluid. 
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ig, and inelastic Most of llie 
to the synovial membrane, 
s, ligaments, and synovial mem- 
n health; yet they are supplied 
sll as with arteries, veins, and 



117. The LtGAMENTs are composed of numerous straight 
fibres, collected together, and arranged into short bunds of 
various breadths, or so interwoven as to form a broad layer, 
which completely surrounds the articular extremities of the 
bones, and constitutes a capsular ligament. These connect- 
ing bands are white, gli 
ligaments are found 

118. The bones, cartil 
brane are insensible whE 

i organic nerves, as 
lymphatics. 

Observation. The joints of the domestic animals are similar 
in their construction to those of man. To illustrate this part 
of the body, a fresh joint of the calf or sheep may be used. 
After divesting the joints of the tskin, the satin-like bunds, or 

ments, will be seen passing from one bone to the other, 
jnder which may be observed the membranous bug, called the 
lapsuisr ligament. This is very smoeth, as it is lined with 
the soft synovial membrane, beneath which will be seen the 
cartilage, that may be cut with a knife, and under litis the 
rough extremity of the ends of the bones. 
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CHAPTER VI. 
PHYSIOLOGY OP THE BONES 






119. The bones are the framework of the system. By 
their solidity and form, they not only retain every part of the 
fnbnc in its proper shape, but afford a firm surface for the 
attachment of the muscles and ligaments. By means of the 
bones, ihe human frame presents to the eye a wonderful 
piece oi" mechanism, uniting the most finished symmetry of 
form with freedom of motion, and also giving security ir 
many important organs. 

120. To give a clear idea of the relative uses of the bones 
and muscles, we will quote the comparison of another, though, 
as in other comparisons, there are points of difference. The 
"bones are to the body what the masts and spars are to the 
ehip, — they give support and the power of resistance. The 
muscles are lo the bones what the ropes are to the masts and 
spurs. The bones are the levers of the system ; by the 
action of the muscles their relative positions are changed. As 
the masts =nd spurs of a vessel must be sufficiently firm to 
sustain the action of the ropes, so the bones must possess the 
same quality to sustain the action of the 
human body." 

121. Some of the bones are designed exclusively for the 
protection of the organs which they enclose. Of this number 
are those that form Hie skull, the sockets of the eye, and the 
cavity of the nose. Others, in addition lo the protection they 
give to important organs, are useful iu movements of certain 
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s are (he bones of ihe spina! column, and 
.tiservient lo motion. Of tills class are the 
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ribs. Others a 
upper and lower e 

122. The bones are subject 10 growth and decay ; to re- 
moval of old, useless matter, and ihe deposit of new particles, 
ms in other tissues. This has been tested by the following 
experiment. 3ome of the inferior animals were fed with food 
lliat contained madder. In a few days, some of the animals 
were kdled, and their bones exhibited un unusually reddish 
appearance. The remainder of the animals were, for a few 
weeks, fed on food that contained no coloring principle. 
When they were killed, their bones exhibited the usual color 
of such animals. The coloring matter, which had been de 
posited, had been removed by the action of the lymphatics. 

123. The extremities of the bones that concur in forming 
ft joint, correspond by having their respective configurations 
reciprocal. They arc, in general, ihe one convex, and the 
other concave. In texture they are porous, and consequent- 
ly more elastic titan if more compact. These are covered 
with a cushion of cartilage. The elastic character of these 
parts acts as so many springs, in diminishing the jar which 
important organs of the system would otherwise receive. 

134. The synovial membrane secretes a viscous fluid, 
which is called syn-ori-a. This lubricating fluid of the joints 
enables the surfaces of the bones and tendons to move smooth- 
ly upon each other, thus diminishing the friction consequent 
on their action. 

Obtervations. 1st. In this secretion is manifested the skill 
and omnipotence of the Great Architect ; for no machine of 
human invention supplies to itself, by its own operations, the 
lubricating fluid. But, in the animal frame, it is 
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supplied in proper quantities, and applied in the proper place, 
and at the proper time. 

2d. In some cases of injury and disease, the synovial fl-iid 
is secreted in large quantities, ami uU;cr,ds the sac of the 
joint. This affection is culled dropsy of the joint, and occurs 
most frequently in that of the knee. 

125. The function of the ligaments is to connect and bind 
together the bones of the system. By them the small bones, 
of the wrist and foot, as well as the large bones, are as se- 
curely fastened as if retained by clasps of steel. Some of 
ihem are situated within the joints, like a central coid, or 
pivot, (3, fig. 26.) Some surround it like a hood, and con- 
tain the lubricating synovial fluid, (8, 9, fig. 25,) and some in 
the fcrm of bands at the side, (5, 6, fig. 23.) 



Fig. 26. 



Fig. 28. 





126. By the ligaments the lower jaw is bound to the tempo- 
ral bones, and the head to the neck. They extend the whole 

What is the effect when the srnoiint fluid is secreted in large quami- 
tin? 123. What in the function of the lie«n«uf 126. Mention bnw ttn. 
bona* of the 17* [em are connected. 
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length of the spinal column, in powerful bands, on the outer 
surface, between the spinal bones, and from one spinous process 
to another. They bind the ribs to the vertebra;, to the trans- 
verse process behind, and to the sternum in front ; and this 
to the clavicle ; and this to the first rib and scapula ; and this 
last to the humerus. 

127. They also bind the two bones of the fore-arm at ihe 
elbow-joint ; and these to the wrist ; and these to each other 
to those of the hand ; and these last to each other a»d 
to those of the fingers and thumb. In the same manner, tli :v 
bind the bones of the pelvis together; and these to the femur; 
Mid this to the twu bones of the leg and patella ; and so on. to 
toe ankle, foot, and toes, as in the upper extremities. 



Fig. 27. 







128. The different joints vary in range of movement, an 
in complexity of structure. Some permit motions in all di- 
rections, as the shoulder ; some move in two directions, per- 
lilting only flexion and extension of the part, as the elbow ; 
wt-ji ; inhere have no movement, as the bonus of th" head in 
the adult. 



fcipiua fig. 27. 129. Dm. 
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129. The, bones increase in size and strettgth by use, white 
hey are weakened by inaction. Exercise favors the deposi> 

lion of bolh animal and iiurtlly matter, by increasing the 

n and nutrition in this texture. For this 
bones of the laborer are dense and strong, while those who 
neglect exercise, or are unaccustomed to manual employment, 
are deficient in size, and have not a due. proportion of earthy 
matter to give them the solidity and strength of the laboring 

Observation. The tendons of the muscles are attached 
near the extremities of the bones. Exercise of the i 
increases the action of the vessels of that pan to which the 
tendons are attached, and thus increases the nutrition and size 
of this portion of the bone. Hence the jouiu. of an indus- 
trious mechanic or farmer are larger than t>ose of an imli 
vidua! who has not pursued manual vocations. 

130. The gelatinous bones of the child are w<t so well 
adapted for labor and severe exercise as those of an adult. 
1st They are liable to become distorted. 2d. They are eon. 
soli dated by the deposition of earthy material before they are 
fully and properly developed. If a young animal, as the 
colt, be put to severe, continued labor, the deposition of earihy 
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mmier is hastened, and the bones are consolidated 1 
they attain full growth. Such colts moke email and inferior 
animals. Similar results follow, if a youth is compelled to 
toil unduly before maturity of growth is attained. On llie 
other hand, moderate and regular labor favors a healthy 
development and consolidation of the bones 

131. The hind and amount of tabor should be adapted to the 
age, health, and development of the bones. Neither the flexi- 
ble bones of llie child nor the brittle bones of the aged man 
are adapted, by their organization, to long-continued, and hard 
labor. Those of die one bend too easily, while those of ihe 
other fracture loo readily. In middle age, the proportio 
animal and earthy matter are, usuully, such as to givi 
proper degree of flexibility, firmness, and strength for labot, 
with little liability to injury. 

132. The imperfectly developed bones of the young child 
will not bear long-continued exertions or positions without 
injury. Hence the requisitions' of the rigid disciplinarian of 
schools, are unwise when he compels his pupils to remain in 
one position for a long time. He may have a " quiet school ;" 
but, not unfrequenlly, by such discipline, the c 
impaired, and permanent injury is done to the pupils. 

133. The lower extremities, in early life, contain but a small 
proportion of earthy matter; they bend when the weight of 
the body is thrown upon them for a long lime. Hence, the 
assiduous attempts 'j induce children to stand or walk, either 
naturally or artificially, when very young, are ill advised, 
and often productive of serious and permanent evil. Tlie 
" liaiidy" or bow legs are thus produced. 

What effect ha) mndciatc, tegular labor upon Ihe (Trowing youth? 
131. What remirk rc-jieciinn the kind and amount of labor . At what ag« 
«e the bone) best filled for labor » 132. What effect rws long-continued 
HMrtOM or position* on t"I <■ b-.nes of a child 1 What is »a:d of 'he requi- 
litions of •omctcaclim, who hare the famed "ii'iit-'tsi-liuoW-'i 133 Why 
■hould not the child be induced to aland or walk, either naturally or truA 
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134. The benches or chairs for children in a school-room 
*houl>i be of such* height cut to permit the feet to rest ot the floor 
If the bench is so high as not to permit the feel to rest upon 
the floor, the weight of the limbs below the knee may cause 
the flexible bone of the thigh to become curved. The child 
thus seated, is inclined to lean forward, contracting tin injuri- 
ous and ungraceful habit. Again, when the feet are not sun- 



Fig. 28. 



Fig. 50. 




poned, the child soon becomes exhausted, restless, and unfit 
for itudy. I \ the construction of u school-room, the benches 
wuld be of different heights, so as to be adapted to the dif- 
ferent pupiS, and they should also have appropriate back" 
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135. Compression of the chest should he avoidf.il. In chil- 
dren, and also in adults, the ribs are very flexible, and a small 
amount of pressure will increase their curvature, particularly al 
'.he lower part of the chest, and thus lessen the size of till? 
cuvily. The lower ribs are united to the breast-bone, by long, 
yielding rnrlilirm. and compression may not only contract 
ihe chest, but an unseemly and painful ridge may be pro- 
duced, by the bending of the cartilages, on one or both sides 
of \he al 



Fig. 31. 
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136. Again, the cartilages on one side may be bent out- 
ward, while those on the opposite side are bent inward, thus 
Ihrming a depression parallel with the aternum. In some in- 
stances, ihe anterior extremity of the lower ribs on each side 



BYG1F.NE OF THE BONES. &J 

we brought nearly or quite together. In these instances, the 
movable extremities of the ribs lire drawn down towaid the 
haunch-bones, while the space between (he ribs is lessened. 
All this may be effected by tight or " snug" clothing. There- 
fore ihe apparel of a child should be loose, and supported 
over the shoulders, to avoid the before- mentioned evils. The 
same may be said of the clothing for adults. 

137. The artel position in sitting and standing should be 
assiduously observed. The spinal column, in its natural po- 
sition, curves from front to back, but not from side 10 side. 
The admirable arrangement of the bones, alternating with car- 
tilages, permits a great variety of motions nnd positions; and 
when the spine is inclined to cither side, the elasticity of its 
cartilages tends to restore it to its natural position. For this 
reason we may incline the spinal column in any direction for 
a short time, without danger of permanent curvature, if, af- 
terward, the erect position is assumed." 

138. But if a stooping position, or n lateral curved posture, 
is continued for a long lime, the spinal column does not easily 
recover its proper position, for the compressed edges of the 
cartilages lose their power of reaction, and finally one side of 
the cartilage becomes thinned, while the other is (hickened, 
and these wedge-shaped cartilages produce a permanent cur- 
vature of the spinal column. In a similar way, the studenl, 
seamstress, artisan, and mechanic acquire a stooping position, 
and become round shouldered, by inclining forward to bring 
their books or work nearer the eyes. 

139. Pupils, while writing, drawing, and sometimes while 

• Compare 1, 1, Fig. 38, with 2, 2, 2, Fig. 48. 

13o Mi j limply " iirag " slothing compress the cartQages ! How ihould 
the Ippard r.f i ehlld bp worn ! 137. In what direction doc* the spinal 
column, in in natural position, curve? Wlut restores it to iu nati 
politico when curved laterally ? 138- What it the effect if a lateral cur 
petition of the ipini. column ii continued for a long time > 130. When 
ode ibouldei it elevated for ■ long time, what is the effect upon 
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Experiment. Let a pupi! be placed at a desk or table with 
one elbow raised, as is frequently seen while writing, or a) 
Bhidy, and observe the condition of the shoulder and spmnl 
column in this position. Place another pupi! at a table no 
higher tnan the elbow when il hangs by the side while sitting;, 
and observe the apnea ranee ofthe shoulders and spinal column. 
By a comparison of the two attitudes, the preceding remarks 
rill be comprehended and appreciated. 
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follow, provided carp is taken not to keep it in the raised posi- 
tion too long, or if the opposite shoulder is elevated for the 
Game period of time. The right shoulder projects more fre- 
quently than the toft. This arises from the greater use of the 
right hand with the shoulder elevated, and not (infrequently 
the oblique positions assumed in performing the daily voca 
tions of life. With proper care, and by calling into action 
the left shoulder, this deformity can be prevented. 



Fig. M. 
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HI. The loss of symmetry and diminution of height from 
deformed spines are minor considerations, compared with die 
distortions that the chest experiences, thereby impairing res- 
piration and inducing diseases of the heart and lungs. The 
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mission of Ike functions of these Iwo important organs lessens 
ihe vitali y of the whole system, and causes general ill health 
Again, the curvature of the, spinal column is frequently at- 
tended by irritation and disease of the spinal cord. 

142. Eminent physicians, lioih in this country and France, 
■late that not more than one female in ten, who has been fash- 
ionably educated, is free from deformities of the shoulder or 
spinal column. Teachers, us well as mothers, should notice 
the positions of the child in performing the tasks allotted to 
it, whether studying or pursuing any employment. The fee- 
bier the organization of the child, the more frequently should 
there be a change of position. 

143. When a slight projection of the shoulder, with a cur- 
vature of the spine, exists, it can be improved by walking with 
a book, or something heavier, upon the head; to balance which, 
the spinal column must be nearly erect. Those people thai 
carry burdens upon their heads seldom have crooked spines 

Observation. Persons from the North, in travelling through 
the Southern States, are surprised to see the heavy burdens 
that the porters carry on their heads. It is not unusual to see 
ihem walking a! a rapid pace, with one or two trunks, weigh- 
ing fifty or eighty pounds each, upon their heads Occasion- 
ally, we meet an itinerant toy-man, with his iroy of fragile 
merchandise upon his head, walking with as much apparent 
security, as though his. toys, or images, were in his 1 
This is the easiesl method of carrying burdens, because Ihe 
position of the head and spinal column is ereci- 

144. If the animal and earthy matter of the bones i 
deposited in proper proportions, tkty are deficient in strength. 
If the gelatin predominates, ihe bones arc weak, and be- 
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143. What .tatement by eminent physicians respecting deformities of ih» 
■ pine? What caution to tracer* and mother) r 143. Why should • 
ect i How may slight deformities of the spine be pr» 
is frequently noticed in travelling South ? 144. What > 
tfie cBeet upon ihe bones when the g-elitin preponderates 1 




come distorted. When nutrition is defective in the cylindr 
rail bones, ihe heads are generally enlarged, and the shaft! 
crooked ; if in the spinal column, it may be curved ; or in the 
cranium, it muv be enlarged. This disi-usu is familiarly known 
by the name of rickets. It is most common among those who 
have poor and insufficient food, live in dark, damp rooms, and 
breathe a vitiated air. The prevention and remedies for this 
disease are cleanliness, regular exercise, pure air, and nutri- 
tious r ood. 

145 When a bone is broken, some davs elapse before the 
substance thai reunites il is thrown out from the bluod. In 
young persons, it may be secreted during the second or third 
week, and in individuals advanced in life, usually during the 
third and fourth week. When the bone is uniting, during the 
second, third, or fourth week, the attention of a surgeon is 
nore needed than during the first week. At this time, the 
onds of the bone should be placed together with accuracy, 
*hich requires the careful application of proper dressing. 
After the bones have united, it will take some weeks to 
consolidate the uniting materiul and render the "callus," or 
union, firm. During this time, die limb should be used with 
care. 

Observation. When a bone is fractured, a surgeon is imme- 
diately called, and the bone is " set." While the limb remains 
swelled and painful, the surgeon is -required to attend and 
keep the dressings (bandages and splints) on. When the 
swelling has abated, and the pain subsided, frequently the 
patient intimates to the surgeon that his services can be 
dispensed with, as the " limb is doing well." This is the most 
important period, as the bone is uniting, and, unless the ends 
;ely adjusted, [he dressing properly applied, the person 

What i> one cause of rickets ) What sre the prevention »nd remedies 
for thip disease p 146. Due* the lime vary when the reuniting substance 
it the bone i> secreted from the blood ! When ii the surgeon's cue moat 
iccdrd? Wh,vf 






will find, on recovery, a shortened and crooked limb. The 
jurgeon is ihen censured, when he is nol blamabJe. 

46. It is seldom that a bone is displaced without injury 
to the connecting ligaments iind membranes. When these 
connecting bands ure lacerated, pain, swelling, and other 
symptoms indicating inflammation succeed, which should bo 
removed by proper treatment, directed by a surgical adviser. 

147. In sprains, but few, if any, of the fibres of the con- 
necting ligaments are lacerated ; but ihey ore unduly strained 
and twisted, which occasions acute pain at the time of the 
injury. This is followed by inflammation and weakness of the 
joints. The treatment of these injuries is similar to that of a 
dislocated bone after its reduction. The most important hem 

n the treatment during the few first days, is rest. 

148. In persons of scrofulous constitutions, and those in 
whom th.' system is enfeebled by disease, while swellings and 
Other chronic diseases of the joints frequently succeed sprains. 
Such persons cannot lie too assiduous in adopting a proper and 
larly treatment of injured joints. 
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CHAPTER VIII. 

THE MUSCLES. 



149. All the great motions of the body are caused by tl 
movement of some of the bones which form the framework 
of ihe system ; but these, independently of themselves, have 
not the power of motion, and only change their position 
through the action of other organs attached to them, which, by 

raw the bones alter them. In some of the slight 
s the winking of the eye, no bones are displaced. 
These moving, contracting organs are the Miu'clu, (lean 

ANATOMY OF THE MUSCLES. 

150. The muscles, by their size and number, constitute the 
great bulk of the body, upon which they bestow form and 
symmetry. In the limbs, they are situated around the bones, 
which they invest and defend, while they form, to some of the 
joints, their principal protection. In the Irunk, they are spread 
out to enclose cavities, and constitute a defensive wall, capa- 
ble of yielding to internal pressure, and reassuming its origi- 
nal state. 

151. In structure, a muscle is composed of fas-cidv-li 
(bundles of fibres) of variable size. These are enclosed in a 
cellular membranous investment, or sheath. Every bundle is 
composed of a number or small fibres, and eaeh fibre con- 
liita of a number of filaments, each of which is enclosed in 

llow ire ill the motion! of the body produced i What ire it.eie 
onruu called? 160 — 16(1. Give the aiudamy of tht muiclt* 
Thit is mid of the muscle* P 161. Give their structure. 
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b delicate sheath. Toward the extremity of tne organ the 
miiscu_ar fibre ceases, and the cellular structure becomes 
aggregated, and so modified as lo constitute ten'dona, (cords,) 
by which the muscle is tied to the surface of the bone. The 
union is so firm, that, under extreme violence, the bone wiL' 
sooner break than permit the tendon to separate from its 
attachment. In some situations, there is an expansion of the 
tendon, in the manner of a membrane, called Ap-o-neu-roait, 
or Fa*ci-a. 

Obtertialion. The pupil can examint a piece of boiled 
beef, or the leg of a fowl, and see the structure of the 
fibres and tendons of a muscle. 



Fig. 36. 




152. Muscles present various modifications in the arrange- 
t of their fibres, as relates lo their tendinous s 
Sometimes they are completely longitudinal, and terminate, a 
each extremity, in a tendon, the entire muscle being spindle- 
shaped. In other situations, they are disposed like the rays of 





a fan, converging to a tendinous point, and cousiituling h 
ri'di-aie muscle. Again they nre prniii-fnriti, converging, 
like the plumes of a pen, to one side of a tendon, which runs 
the whole length of the muscle ; or they are bi-pen'ttt-form, 
converging to both sides of the tendon. 



isele, its attachments are 
and "insertion." The 
the more fixed or central 
hich motion is directed ; 
movable point, or to 



153. In the description of a i 
expressed by the terms "origin 
term origin is generally applied t 
attachment, or to the point toward 
while insertion is assigned to the 
that most distant from the centre. The middle, fleshy portion 
is called the " belly," or " swell." The color of a muscle 
is red, which is characteristic of flesh ; and each fibre is 
supplied with arteries, veins, lymphatics, and both sensitive 
and motor nervous filaments. 

15-1. The fascia is of various extent and thickness, dis- 
tributed through the diilcrciit regions of the body, for the pur- 
pose of investing and protecting the softer and more delicate 
organs. An instance is seen in the membrane which en- 
velopes a leg of beef, and which is observed on the edges of 
the slices when it is cut for broiling. When freshly exposed, 
it is brilliant in appearance, lough, and inelastic. In the limbs 
it fenns distinct sheaths to all the muscles. 

155. This tendinous membrane assists the muscles in their 
action, by keeping up a tonic piessure on their surface. It 
aids materially in the circulation of the fluids, in opposition 
tc the laws of gravity. In the palm of the hand and sole of 
the foot, it is a powerful protection to the structures thut enter 
into the formation of these ports. In all parts of the system, 
the separate muscles are not only invested by fascia, but they 

;m of > moult ! Thi- itwCTti™ } Thi 

1m ? With -vhat iji each mujciiUr fibre. 

(applied ? 154 .Wtini is said of fascia r What is its oppeaianne when 

Seihly exposed! 155. What effect bu it on the muiiu! (iivt otbci 

UH of tlii; faaiia, 
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at* arranged in layers, one over another. The sheath of each 
muscle is loosely connected wiili another, by ihe collu'ar 
membrane. 

156. The interstices between the different muscles are 
Slled with adipose matter, or fnt. This is sometimes called 

s packing of the system. To the presence of this tissue, 
youth are indebted for the roundness and beauty of their 




157. The muscles may he arranged, in conformity with the 
general division of the body, into four parts : 1st. Those of 
ihe Head and Ntek, 2d. Those of the Trunk. 3d. Those 
of the Upper Extremities. 4th. Those of the Lower Ex- 
tremities. 

150. Give i reuon irhj the limb* of youth ue rounder thin thou of tan 
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Observation. When we are sick, and cannoi take food, 
lie body is sustained by absorption of the fat. The removal 
of it into the blood causes the sunken cheek, hollow eye, and 
prominent appearand of the bones after a severe illness. 

158. The number of muscles in the human body is more 
than five hundred ; in genera), they form abou' the skeleton 
two layers, and are distinguish^ into superficial and deep- 
scaled muscles. Some of the muscles are voluntary in their 
motions, or act under the government of the will, as those 
which move the fingers, limbs, and trunk ; while others um 
involuntary, or act under the impression of their proper sumu- 
hints, without the control of the individual, as the heart. 

Observations. 1st. The abdominal muscles are expiratory, 
nd the chief agents for expelling the residuum from the rec- 
tum, the bile from the gall bladder, the contents of the stomach 
and bowels when vomiting, and the mucus and irritating sub- 
stances from the brom-hial tubes, trachea, and nasal passages 
bv coughing and sneezing. To produce these effects they all 
net together. Their violent and continued action sometimes 
produces hernia, and, when spasmodic, may occasion ruptures 
jf the different organs. 

2d. The contraction and relaxation of the abdominal mus- 
cles and diaphragm stimulate the stomach, liver, and intestines 
to a healthy action, and are subservient to the digestive powers. 
If the contractility of their muscular fibres is destroyed or 
impaired, the tone of the digestive apparatus will be diminished, 
u in indigestion and costiveness. This is frequently attended 
by a displacement of those organs, as they generally gravitate 
towards the lower portion of the abdominal cavity, when the 
sustaining muscles lose their toiie and become relaxed. 

WhM causes the hollow eye and sunken cheek after ■ serern sickness J 
liS lion many muscle* in th« human system ! Into hnw mm) layers trt 
Ihey srrsn(t*d? What is a voluntary muscle? Give examples. WhM is 
to involunisry muscle I Mpniiun examples. Give ob»ervstioa 1st, respcsl- 
bift the lue of the abdominal muscles > Observation 2d. 
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3d. The region of the back, in consequence of its extent, is 
common lo the neck, the upper extremities, and the abdomen. 
The muscles of which it is composed are numerous, and are 
arranged in six layers. 

ivh»t i< r< 
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159. The diaphragm, or midriff, is the muscular division 
oclweCQ the thorax and the ahdomen. It is |ienetrated by the 
ceaophogus on ita way to the stomach, hy the aorta conveying 
blood toward the lower extremity, oiid hy the ascending vena 
its way to the heun. 




Observation. The diaphragm may be compared to an in> 
verted basin, its bottom being turned upwurd into the thorax 
while its edge corresponds with the outline of the edges of the 
lower ribs and sternum. Its concavity is directed toward the 
•bdomen, and thus, this cavity is very much enlarged at the 
expensu of that of the chest, which is diminished to an equal 
kxtent. 






d diaphragm. What vessels pccctrnlo this munralaf 




160- '* The motion* r>r the finders do not merely result from 
the action of the large muscles which lie on the forc-mtn. 
these being concerned more especially in the stronger uctiuns 
of the hkitiis. The finer arid more delicate movements nf 
the fingers ore performed by small muscles situaied in the 
palm and between the bones of the hand, and by which ihe 
fingers are expanded and moved in all directions with wonder- 
ful rapidity." 

Fig. 43. Fig. W, 




ISO. Wherein Ihe muscles situated that effect tl 



id? Tbul perform the i 



:■ represent I'll bj fig. 43. 'lb,,.- 
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PHYSIOLOGY OF TUB MUSCLES 



161. The muscles exercise great influence upon the sy» 
tern. It is by their contraction that we are enable.! to pursue 
di detent employments. By their action the farmer cultivate* 
his fields, the mechanic wields his tools, the sportsman pursues 
his game, the orator gives utterance to his thoughts, the lady 
sweeps the keys of the piano, and the young are whirled in 
the mazy fiance. As the muscles bear so intimate a relation 
to the pleasures run! employments of man, a knowledge of 
the laws by which their action is governed, and tlin condition! 
upon which their health depends, should be possessed by all. 

162. The peculiar characteristic of muscular fibres \a 
tuntractility, or the power of shortening their substance on 
the application of stimuli, and again relaxing when the stim- 
ulus is withdrawn. This is illustrated in the most common 
movements of life. Call into action the muscles that elevate 
the arm, by the influence of the will, or mind, (the common 
stimulus of the muscles,) and the hand and arm are raised ; 
withdraw this influence by a simple effort of the will, and the 
muscles, before rigid and lense, become relaxed and yielding. 

163. The contractile effect of the muscles, in producing the 
varied movements of the system, m.iy be seen in die bending 
of the elbow. The tendon of one extremity of the muscle it 
attached lo the shoulder- bone, which acts as a fixed point ; the 
tendon of the other extremity is attached to one of the Ixmea 

161—173. GiMt/uiphi/Mogi/ofOitmuiclei. 161. What ire lomeof the 
Influences e. pried by the mueclea on the (intern ? Ii32. What ia peculLu 
to muscular fibre* • How is this illustrated i 163. Explain ho» the move 
'«oti of the -yitsm ue effected by tht contraction if the luuiclrt. 
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11. When the swell of the muscle contracts, or 
fchortens, its two extremities approach nearer each other, and 
by ihe approximation of the terminal extremities of the mus- 
cle, the joint at ihe elbow bends. On this principle, all the 
joints of the system are moved. This is illustrated by fig 45. 



Pig. 46. 




Experiment!. 1st. Clasp the arm midway between the 
tboulder and elbow, with the thumb and fingers of the 
opposite hand. When the arm is bent, the inside muscle 
will become hard and prominent, and its tendon tit the elbcw 
, while the muscle on the opposite side will bccomu 
Aaccid. Extend the arm at the elbow, and the outside muscle 
fell and become firm, while the inside muscle utid it] 
tendon at the elbow will hs relaxed. 



ExpUin fig. it. Gi«e eiperiro«i( lit 
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2d Clasn ttie fore-ai 
elbow, then open aad shu 

is, alternating ' 



n about three inches below the 
(he fingers rapidly, and the swell- 
nuacles on the opposite sides of the 
li other, will he fell, corresponding 



ivitli the movement of ike fingers. While tlie fidj. 
bending, the inside muscles swell, and the outside ones be- 
come flaccid ; and, while tlie fingers tire extending, the inside 
muscles relax, and the outside ones swell. The alternate 
swelling and relaxation of antagonist muscles may be felt in 
the different movements of the limbs, 

164. Each fibre or the several muscles receives from the 
brain, through the nervous filament appropriated to it, a cer- 
tain influence, called nervous fluid, or stimulus. It is this that 
induces co nt me lion, while the suspension oi this stimulus 
causes relaxation of the fibres. I'.y this arrangement, the 
action of the muscular system, both as regards duration and 
power, is, to a limited oxter.!, under the control of the mind, 
mtrol, the belter the education of the 
seen in the graceful, effective, and 
f musicians, dancers, skaters, tfce. 
which a muscle may remain con* 
tracted, varies. The duratiun of the contraction of the volun* 
cary muscles, in some measure, is in an inverse ratio to its 
force. If a muscle has contracted with violence, as when 
great effort is made to raise a heavy weight, relaxation will 
follow sooner than when the contraction has been less power- 
ful, as in raising light bodie 

166. The velocity of the muscular contraction depends o 
the will. Many of the voluntary i 
with great rapidity, so that he is enabled to utter dislinc 



Then 
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fifteen hundred letters m a minute ; ihe pronunciation of end. 
kstMl nqmriag both relaxation and contraction of the same 
muscle, thus making three chounaod actions in one minute. 

Bui the contraciion of tlie muscles of some of the inferior 
animals surpasses in rapidity those of man. The race-horse, 
il is said, has run a mile in a minute; and many birds of prey 
will probably pass not less than a thousand miles daily. 

167. The functions of the involuntary muscles are neces- 
sary to the digestion of food, the absorption and circulation of 
the nutritive fluids. They could not be trusted with safety to 
(lie control of the will, lest the passions or the indiscretions of 
the person should continually avert those operation!" so neces- 
sary to health, and even to life. The Divine Builder of this 
complicated machine has wisely ordered that the muscles 
upon which these motions depend, shall act under the impres- 
•ioti of their proper stimulants, without the control of the 
individual. 

168. Again, there are certain operations which could no' 
be safely intrusted to the absolute government of the voluntary 
muscles, or entirely removed from their control. Thus life 
can be supported only a few minutes without breathing; but 
it would bo impossible to perform the daily vocations of life 
if we were compelled to breathe at all times, or at perfectly 
regular intervals. 

169. It has been observed that, among men of the same 
■ize, a wide difference exists in their strength and activity 
— qualities which depend upon the size and number of the 
nerves, the size and activity of the brain, and the eaucntion, 
or training of the muscles. Men having large nerves leading 

Hot miny contractions and rclixatloni of the siupo muicte i What is 
•iid of the rapidity of muscular contractions In other animals } 167. When 
ere the involuntary muscles called into action t Why would il 
«*en life to Iru-t Itioi- important "|".-ntions 1" tin- reclusive control of the 
will} 168. GiTe an instance where some of Hie muscle* act under Ihe 

•oternment of the will, conjoined with those that ate involuntary. 

iW does the difference in musrular activity and ttrenRth di 
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.o ilie muscles, with the brain active, and musclos well trained 
will perform feats of strength and agility, that oilier men, ol 
the same size, cannot effect. Rope-dance rs, harlequins, and 
other performers of feats, are persons thus constituted. 

170. Persons with small muscles, and largely developed 
nervous systems, will sometimes exhibit very great muscular 
power for a time; but it will not be of long continuance, 
unless the brain is functionally diseased, as in hysteria, 
delirium of fever, insanity, &c. Men of targe muscles and 
small nerves can never perform feats of great strength ; but 
they have the power of endurance, and are better capacitated 
for continued labor. Thus we cannot judge of the ability of 
•>ersons to make exertions and continue them, by their stature 
alone. Strength, and the power of endurance, are the resuk 
of a combination of well -developed muscles, large nerves, 
and a full-sized, healthy, and active brain. 

Observation. The muscles of fishes are large, and tne 
nerves distributed to them, comparatively small. The mus- 
cles of birds are small, but their fibres are very compact. 
The nerves appropriated to the muscles thai are called into 
action in flying, are largo as well as numerous. 

171, The contractile portion of a muscle is, in general, ai 
a distance from the part to be moved. Thus (he principal 
muscles that move the ringers are situated upon the forearm 
and when the limb is nearly or quite extended, the angle 
formed by the part to be moved and the contractile muscles 
is small. Again, the attachment of the muscles to the part 
to be moved is near the joinl that forms the fulcrum, (fig. 45.) 
By these arrangements there is a loss of power ; but we t 
compensated for this disadvantage by increased celerity 
movement, beauty of form, and adaptation of the limbs to ihe 
varied pursuits of man. 
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Hlurtration. The muscle lhat bends the elbow acts ai 
disadvantage, and this is greatest when the arm is nearly or 
quite extended, as the angle of action is then least. This 
disadvantage is further increased by the attachment of the 
motive muscles near the joint. 

172. The number of muscles which are called into aciicn 
in the movements of the- different joints, varies. The hinge- 
joints, as the elbow, have two sets of muscles — one to bend 
the joint, the other to extend it. The ball and socket joints 
as the shoulder, are not limited to mere flexion a 
No joint in the system has the range of n 
possessed by lhat of the shoulder. By the action of the 
muscles attached to the arm, it is not only carried upward and 
forward, hut forward and backward. Hence the arm may bo 
moved at any angle, by a combined action of its muscles. 

Observation. "Could we behuM properly the muscular 
fibres in operation, nothing, ns a mere mechanical exhibition, 
cun be conceived more superb than the intricate and combined 
actions that must take place during our most common move- 
ments. Look at a person running o» leaping, or walch the 
motions of the eye. How rapid, how delicate, how compli- 
cated, and yet how accurate, are the motions required ! 
Think of the endurance of such a muscle as the heart, that 
can contract, with a force equal 10 sixty pounds, seventy- fivo 
times every minute, for eighty years together, without being 

Noli. It would be a profitable exercise for pupil* to piees their 
finger* upon prominent muscles, and, nt the lime tirao, vigorously 
contract them, not only to learn their situation!!, but their use; M 
the one that bends the arm. 14, fig. 16. 

How ii thil illustrated? 172. Do all jointa re^iirr ihe lame cumber of 
uuaclea, when called into action ? How manj are culled into action in the 
moTenieut t( Ihe elbow? What ia their iffict ? \Vhit i« said of the 
BOtetocnt of the ball and tucket joint? 
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CHAPTE* X 
HYGIENE OF THE MUSC1.KS. 

173. The muscles should be used, in order that Ike tixe and 
itienglk of these organs may be adequate to the demand made 
upt-n them, It ia a law of Ihe system thai the action and 
power of an organ are commensurate, to a certain extent, with 
the demand made upon it; and it is a law of the muscular 
system that, whenever a muscle is called into frequent use, ha 
fibres increase in thickness within certain limits, and become 
capable of acting with greater force ; while, on the contrary, 
the muscle that is little use.) decreases in mr.e and power. 

Illustration*. 1st. The blacksmith uses and rests the mus- 
cles of his arm when striking upon the anvil They not only 
increase in size, but become very firm and hard. 

2d. The student uses the muscles of the arm but little, in 
holding his books and pen; they not only become small, 
but soft. 

3d. Let the student leave his books, and wield an iron 
sledge, and the muscles of his arm will increase in size and 
firmness. On the other hand, let the blacksmith assume the 
student's vocation, and the muscles of his arm will became 
roft and less firm. 

174. When the muscles are called into action, the flow of 
blood in the arteries and reins is increased. The increased 
flow of blood in the arteries and veins, causes a mote rapid 
deposition of the particles of matter of which the muscles art 

173—211. GiTtththyyicTUofthe mutctei. 173. Wlmt » neccaaar 
muscle* ma; (twin die end strength.' Give a law of the mutcular a; 
Show thi» bj practical illustration!. 174. Why io muicici incteaie 
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contposeJ If the exercise is adequate to the power t,f th* 
system, the deposit of new material will exceed in quantity 
the panicles of matter removed, and both the size and energy 
of the muscles are increased. But there is a limit to the 
muscles becoming strong by labor. Sooner or later, man will 
attain his growth or power; yet by judicious exercise, care, 
sjid discreet management, the greatest power of the musclei 
may be preserved until advanced age. 

175. The. muscles are lessened in site and diminished in 
fMW ir/'f" the exercise is continued so as Io produce a feel- 
ing of exhaustion. The loss of material, in this instance, will 
exceed the deposition of the atoms of mailer. This is seen 
in the attenuated frames of over-tasked domestic animals, a* 
the horse. The same truth is illuslmtcd by the laborious 
agriculturist, who, in consequence of too severe toil while 
gathering the products of the field, frequently diminishes his 
weight several [rounds in a few weeks. Exercise, either for 
pleasure or profit, may fatigue, yet it should never be pro- 
tracted to languor or exhaustion, if the individual desires " a 
green old age." 

17(5. The same amount if exercise mill not conduce to the 
htalth of all individuals. If riding or walking one mile 
BMMM lligfat fatigue, this may be beneficial ; while, by trav- 
elling two miles, the exhaustion may be highly injurious. 
Exercise and labor should be adapted to the strength of par- 
ticular individuals. How little soever die strength, that must 
be the measure of exertion. Any other rule would be fatal 
to the hopes of invigorating the system, cither by exercise 
or labor. 



I 
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.77. Rrlaration mist follow contraction, or, in other word* 
rest must follow ezrreise. The necessity of relaxation, wnen 
u muscle has been called into nclion, is seen in the example 
Df a boy extending his arm (villi a book in bis hand, as a 
penally. The boy can keep the arm extended but a abort 
time, make what effort lie may. It is also seen in the rest- 
lessness and feverish excitement thai 
sons gazing on troops during days of r> 
noted in shopping. Such employments call i 
muscles that support the spinal colui 
and the languor or uneasiness is muscular pain, 
continued tension of a muscle enfeebles il 
ually destroys its contractility. 

178. la schnol, tltt small children, after sitting a short 
time, become restless. If their posiiion be changed, their im- 
perfectly developed muscles will acquire lone, and will again 
support the spinal column ereel without pain. The necessity 
for frequent recesses in school, is founded on the organic law 
of muscular action alternating with rest. The younger and 
feebler pupils are, the greater the necessity for frequen: 
recesses. U'e would not have the teacher think thai one half 
of the time should be spent in recesses ; or the mother, lhai 
Iter daughter is going to school lo play. But we do maintain 
thai recesses should be given, and that they should lie short 
and frequent, especially for small and feeble scholars. 

179. Exhaustion is the inevitable result of eontitaud mat- 
cular eontruetion. For example, let a lady ply the needle 
quickly for some hours, and the muscles of the back and 
right arm will became exhausted, which will be indicated b 

i these parts. A change of employ- 



IB VhMlimldof themn 
Iiamples of the necessity of 
•mill children be confined in one ponitioii Tor a longtime? 
re*ult from this practice ? What class of pupils should hate r 
frequently. 179 Whs i effect hu continued rcosculai co»tr*c 
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mcnt and position calls into action a different set of muscles 
and the exhausted orpins are relieved. 

180. Muck vwre labor will be accomplished by taking tint 
>o relax the exhausted mttscles, or by so changing the employ, 
menl as to bring into action a new set of muscles ; the wood- 
man thus relieves himself,!))- sawing and splitting alternately. 
This principle applies to the labor of he horse and ox ; and 
it is also applicable to all kinds of employment. With the 
invalid convalescing from fever, relapses result from inatten- 
tion to these laws. When a patient is recovering from sick- 
ness, his physician should take care that his exercise be 
proper, neither loo much, too little, nor too long continued. 

181. The muscles nf growing youlJa will not endure to 
much exercise or labor as those of mature men. In youth a 
portion of the vital, or nervous energy cif the system, is 
expended upon the growth of the organs of the body, while 
in the individual who has attained his growth, this expendi- 
ture is nut demanded; consequently severe labor or exercisa 
should nut be imposed on growing children. 

Olwivtitivn. In the campaigns of Napoleou Bonaparte, 
his army was frequently recruited by mere boys. He com- 
plained to the Frond) govern men I, because he was not supplied 
witb men of mature years, as the youths could not eudure tha 
exertion of his forced marches. 

182. The BHUofal ihtitttd be gradually called into action. 
These organs in action require more blood and nervous fluid 
than when at rest. As the circulation of these fluids can only 
be increased in a grudunl manner, it follows, that, when tin) 
muscular system lius been in a state of rest, it should not sud- 
duuly be called into vigorous action. On arising from a bed, 
lounge, or chair, the first movements of the limbs should be 
slow, and then gradually increased. 

Observation. If a man has a certain amount of work to 
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pi.tfurm in Mini' hours, and his muscles have been in n slate 
r rest, he will do it with less fatigue by performing half the 
it of the labor in five hours, nnd ilie remainder in four 
The some principle should be regarded in driving 
horses and other beasts of burden. 

1S3. fhe muscles should be rested gradually, when they 
kate been rigorously used, lfa person lias been making great 
muscular exertion in cutting wood, or any other employment, 
I of silling down to rest, he should continue muscular 
action, for a short time, by some moderate labor or amusement. 

184. If the system has been healed by muscular action, and 
the skin is covered with perspiration, avoid silting down " io 
coot " in a current of air; rather, put on more clothing, 
and continue to exorcise moderately. In instances when 
severe action of the muscles has been endured, bathing and 
rubbing the skin of the limbs and joints that have been used, 
are of much importance. The laboring agriculturist and 
industrious mechanic, by reducing to practice this suggestion, 
would thus prevent soreness of the muscles, and stiffness of 
the joints. 

185. The muscles should be abundantly supplied with pure 
blood. This stale of the circulating fluid requires u healthy 
condition of the digestive apparatus, and thai the skin should 
be kept warm by proper clothing, clean by bathing, and bo 
acted upon by pure air and groo light ; the movements 
of the ribs and diaphragm should oc unrestricted, and the* 
,ungs should have ample volume and be supplied with pure 
air. In all instances, muscular power is greatest when the 
preceding conditions exist, as the muscles are then stimulated 
by pure blood ; consequently, it is of practical importance to 




The mechanic, the farmer, the mnn of leisure, and not less 
to the ladies, to observe those conditions, whatever vocation of 
life ihey pursue. 

186. The Mirfw should be used in pare air. The purer 
llie air we breathe, the more stimulating the blood supplied to 
ilio muscles, nnd the longer they can be used in labor, walk- 
ing, or sitting, without fatigue and injury; hence the benefit 
derived in thoroughly ventilating all inhabited rooms. For the 
lame reason, if the air of the sick-room is pure, the patient 
will sit up longer than when the air is impure. 

Observation. It is a common remark that sick persons will 
sit up longer when riding in a carriage, than in an easy chair 
in the room where they have lain sick. In the one instance, 
they breathe pure air; in the other, usually, a confined, im- 
pure air. 

187. The muscles should be exercised in the light. Light, 
particularly that of the sun, exercises as great an influence 
oil man and the inferior animals as it does on plants. Both 
require the stimulus of this agent. Shops occupied by me- 
chanics, kitchens, nnd sitting-rooms, should be well lighted, 
and situated on the sunny side of the house. Cellar kitchens 
and underground shops should be avoided. For similar 
reasons, students should lake their exercise during the day, 
rather thnn in the evening, and, as much as possible, laborers 
should avoid night toil. 

Illustrations. Plants that grow in the shade, as under 
trees, or in a dark cellar, are of lighter color and feebler 
thar. those that are exposed to the light of the sun. Persons 
that dwell in dark rooms are paler and less vigorous than 
those who inhabit apartments well lighted, and exposed to the 
rays of the sun. 

184. Why ihoaM the musclei be used in pure air '. Give a coalmen 
lUmaliuii. 1ST. WW effect has light an the nmiculir iplem ? What 
ihoi Id Ihr bfam knU ! Whj should not ttudenta t.i k« their dai]> net 
da. in tha evening ? How ia the mfuence cf lotar light ilUutratedr 
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188. £ifrrin should he regular and frequent. The 9V9- 
«n needs this means of invigoratiou as regularly 03 it ooes 
new supplies of food. It is no more correct llial we devote 
wveml days to n proper action of the muscles, and then 
ipcnd one day inactively, than it is to lake a proper amount 
if food for several days, and then withdraw this supply for 
■ day. The industrious mechanic and the studious minister 
suffer as surely from undue confinement as ihe improvident 
and indolent. The evil consequences of neglect of exercise 
are gradual, and steal slowly upon an individual, But sooner 
or later lltey are manifested in muscular weakness, dyspepsia, 
and nervous irritability. 

Observation. The custom among farmers of enduring 
severe and undue toil for several successive days, and then 
modus one or two days in idleness to rest, is injudicious. 
ll would be far better to do less in a day, and continue the 
labor through the period devoted to idleness, and then no rest 
«.,!! be demanded. 

1^9. Every part of the muscular system should have its 
App ropriate share of exercise. Some employments call into 
exercise the muscles of the upper limbs, as shoe-making; 
others, the muscles of the lower limbs ; while some, the mus- 
cles of both upper and lower limbs, with those of the trunk, 
as farming. In some kinds of exercise, the lower limbs are 
mainly used, as in walking; in others, the upper limbs; and 
again, the muscles of the trunk, together with those of the 
upper and lower limbs, as in archery, quoits, playing ball. 
Those Irades and kinds of exercise are most salutary, in 
which all the muscles have their due proportion of action, 

ISS Haw ihoull e.icrcUe betake n > What la 5,111! respecting irregular 
txerelae? Are the con«p'|i]oncp> iif mru'li-i'lcii cxrTi-i-c irnmrJiatclj' appa- 
rent 1 Whal practical observation is given p 180. Should evert muacli! 

cull mt<> action Ihe muscle* of Ihe upper limbi. Thofeof (tie lower limb*. 
Those of the trunk and limbi. Mer.tion, in the different paaiimei, what 
muBcleJ are called into action. 
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as this tends to Jevelop and strengthen them equally. Ttiiia 
tabor upon the farm and domestic employment arc superior 
as vocations, imJ archery, quoits, and dancing, if the air J 
pure, among the pastimes. Fur sedentary persons, lliat kind 
of exercise is best which calls into action the greatest number 
ot' muscles. 

190. The proper lime for labor or exercise should be oh- 
tereed. This is modified by many circumstances. As a 
general rule, the morning, when the air is pure and the ground 
dry, is better than the evening; for then, the powers of the 
body are greatest. Severe exercise and labor should be 
avoided immediately before or after eating a full meal, for 
the energies of the system are then required to perform the 
digestive function. For similar reasons, it is not an appro- 
priate time for energetic muscular action immediately before 
or after severe mental toil, as the powers of the system are 
then concentrated upon the brain." 

191. The muscles require sleep to restore their erpended 
energies. Among the arrangements of creative wisdom, no 
one harmonizes with the wants of the system more than thi 
alternation of day and night. The natural inclination of mau 
lo sleep, is in the stilly hour of night, when all nature reposes, 
and to be in action during the light of day. An inversion of 
litis law of rest causes greater exhaustion of the system than 

" It appeara to be a fact, that no two important organs can be 
called into intense action nt the same time, withnit injury to both, 
as well a» to the general system. This arises from the circurastanea 
that an organ, when in functional action, attracts fluids (sanguineous 
and nervous) from other organs of the system. Eicept in a few 
instances of high health in youth, the power of the system is no) 
adequate to supply more than one organ in action with the appro- 
priate fluids at the same lime; 



ids of Exercise sre beat I 19". Wh.it rule i« given respecting 
mteroiner 151. Why do the muscles require sleep* What U 
the effect of an inversion of the la« of rest » 
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the same iniounl of exertion during daylight. This is iilus 
trated by the wearied and exhausted condition of watchers, 
night-police, and other individuals who spend a part of the 
night in some active business of life. 

192. The muscles should n<it be compressed. Compression 
prevents ihe blood from passing to the muscles with freedom , 
consequently, ihey are not supplieJ with material to renovate 
and promote their growth. Again, pressure stimulates the 
lymphatics to action ; and by the increased activity of theso 
vessels the muscles are attenuated. In the case of a man with 



it only enfeebled by iuac- 
ression from die dressing. 
I recover their size, tone, 
: removed, and a proper 



• fractured limb, the muscles are 
lion, but diminished in size by con 
Limbs enfeebled in this way will : 
and strength, until the bandages ti 
amount of exercise taken. 

193. The pressure of tight dresses, under the name of a 
" snug fit," enfeebles the muscles of the hack, and is a com- 
mon cause of projecting shoulders and curvature of the spinal 
i'1'Iuinn. Thus every appendage to the dress of ladies which 
prevents free motion of the muscles of the chest and spinal 
notntnn, weakens the muscles thus restrained, and not only 
prevents ihe proper expansion, of the lung*, hut, by weakening 
the muscles which sustain the spine, induces curvature and 
disease. tVhulebone, wood, steel, and every other unyielding 
substance, should be banished from the toilet, as enemies of 

194. The mind exert* a great influence upon the tone and 
enn'.raclile energg of the muscular system. A person acting 
under a healthy menlnl stimulus will make exertion with less 
fatigue than he would without this incentive. For this reason 
a spoitsman will pursue his j^.mc miles without fatigue, while 
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his attendant, no! having any mental stimulus, w 
weary. Again, if the sportsman spends 
pursuit of his favorite game without success, a feeling of 
'anguor creeps over him; but while he is thus fatigued and 
iispirited, lei him catch a glimpse of the game, — his wearied 
feelings are immediately dissipated, and he presses on with 
renewed energy and recruited strength. 

195. This principle was well illustrated in the retreat from 
Russia of the defeated end dispirited French army. When no 
enemy was near, ihey had hardly strength sulficient to carry 
their arms ; but no sooner did they hear the report of tho 
Russian guns, than new life seemed to pervade them, and they 
wielded their weapons powerfully until the foe was repulsed; 
then there was a relapse to weakness, and prostration followed. 
It is thus with the invalid when riding for his health; — relate 
an anecdote, or excite this mental stimulus by agreeable con- 
versation, and much benefit will accrue from the ride to the 
debilitated person. So it is in the daily vocations of life; if 
the mind have some incentive, the tiresomeness of labor will 
be greatly diminished. Let an air of cheerfulness ever per- 
vade our every employment, and, like music, " it sweetens 
toil." 

196. Facts illustrative of the inutility of calling the muscles 
into action, without the cooperation of tho mind, are seen in 
the spiritless aspect of many of our boarding school proces- 
sions, when a walk is taken merely for exercise, without 
having in view any attainable object Rut present to the 
mind a botanical or geological excursion, and the saunter 
will be exchanged for the elastic step, the inanimate appear- 
ance for the bright eye and glowing cheek. The difference 

IBS. Give an illnitratlon of mental ttlmulu) ooffperntlne with muuutai 
KJtivlty m Ihe cius of Lhfl diif.i riled French army in their retreat fr.nn 

tout I" an invalid! Duel this uuna principle apply to thou wlio labor) 

siwene* of the reanial iiimuloi. 
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r, thai, in the former case, the mu 
work wiiho'it thut fit nervous impulse ? 
energetic action ; and thai, in the latter, the n 
i» in .u.l and hurmoiiioiis operation. 

197. It must not, however, be supposed that a walk sim- 
ply for the sake of exercise can never be beneficial. Every 
:ss prevented by disease, should consider it a duty to 
take exercise every day in the open air; if possible, let il be 
lad in combination with harmonious mental exhilaration; if 
, let a walk, in an erect position, be made so brisk as to 
xluce rapid respiration at J circulation of tho blood, and in 
■ dress thai shall not interfere with free motions of the iirim 
d free expansion of the chest. 
Obsrrvalion. The advantages of combining harmcm-rtii" 
mental excitement, with muscular activity, ie thus givEn by 
Armstrong : — 

" In whate'er yon meat. 
Indulge your tiule. Some love the manly loiU, 
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CHAPTER XI. 
HYGIENE OF THE MUSCLES. CONTINUB1J. 

198. The erect attitude lessens the exhaustion oj the muscles 
A person whose position is erect will stand longer, walk further, 
and perform more labor, than an individual whose position is 
stooping, but equul in all other respects. The manly port in 
an erect attitude, depends chiefly upon the action of the mus- 
cles of the back; and il follows that the fewer the musrles in 
a slate of tension, the less the draught upon the nervous sys- 
tem, and the less its exhaustion. Another advantage which 
attends the erect position is, the trunk and head are balanced 
upon the hones and cartilages of the spinal column. If the 
body slightly incline forward, the muscles attached to the 
posterior side of the spine, by a gentle contraction, will bring 
it to the perpendicular, and even incline it backward. This 
is immediately removed by a si ight contraction of the muscles 
upon the anterior side of the spinal column. 

199. lit the erect position, there is a constant slight oscil- 
lation of the body backward and forward, like the movement 
of a pendulum; while, in the stooping posture, the muscles 
on the posterior side of the spinal column arc kept in a state 
of continued tension and contraction, to prevent the body from 
tailing forward. This enfeebles the muscles of the bock, and 
exhausts tho nervous energy, while the erect position favors 
their development and power, because there Is an alternate 
contraction and relaxation of the muscles. Again, in tho 
stooping [Kisition, the lower limbs are curved at the knee. In 

IBS. Wbt *ill a person *ho standi erect walk further, and perform man 
Ubur, Ihnn If tac Hammed the stooping poltunF 11';'. Why are the uiuiclea 
the bank 10 «uon exhausted in tlie atuoping poll lion 1 
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200. When il is Mcewary to call into uciion a pt i of tb* 
muscles of the system '» tlj-e performance of any uiy, as 
ihi.se of the lower limbs in walking, if the muscles of other 
pons are in a siaic of inaction, the influence of the norvou» 

system i' in be dnermined in an undivided manner upon those 
puns of the lower limbs in net ion ; hence they will not so 
become wearied or exhausted, as when this influence is di 
between a greater number of muscles. In performing uj 
labor, as in speaking, reading, singing, mowing, sewing. Ace, 
there will be less exhaustion, and the effort can be lunger 
maiulnined in the erect position of the body and head, than in 
k stooping attitude. 

l : .xpn-imi-:iL Hold in each hand a pailofwateroreqn.il 
weights, in u stooping posture, as long as it can be done 
without much suffering and injury. Again, when ihe mus- 
eulai ptttu h.is coMpd, hold the same pails of water, for ihe 
Ht>w length of time, in an erect posiuie, and nole tlie differ, 
enee in ihe fatigue of the muscles. 

SOI. If ihe sionplng posture is acquired in youth, we are 
quite certain of seeing the deformed shoulders in old age. 
Hence ihe importance of duly exercising the muscles of the 
back, for when they are properly developed, ihe child can and 
will sland erect. In iliis altitude, the shoulders will be thrown 
back, and ihe chest will become broad and full. 

JXrl. Pupils, while standing during recitations, often inad 
reiteDtlj assume Ihe altitude represented by rig. 49, and il is 
the duty of teachers to correct this position when assumed. 
When a child or adult has contracted a habit of stooping, and 
has become round-shouldered, it can be measurably, and gen- 
erally, wholly, remedied by mo lerute and repealed efforts to 
bring the shoulders hack, and the spinal column in an erect 
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ponitioo. This deformity cm and should be remedied in our 
■cbonls. It may take months to accomplish the dc-in-d end, 
yet it can be done us well under the direction of the kind in- 
structor, as under the stern military drill-sergeant, who never 
to correct this deformity among his raw recruits. 



Fig. SO. 




203. 77i* child should be taught to lit rrr.ct whrn cmplnfpm 
in study or work. This altitude favors u healthy aciion of the 
virinus organs of 'hr- «v*tem, and conduces to beauty and 
symmetry of fonu. Scholars are more or loss inclined to lean 
tnd pluce the elbow on the tabid ur desk, for supoort; 
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and this is often done when their seats arc provided with 
backs. Where there is a predisposition to curvature of the 
spine, no position is more unfavorable or more productive of 
deformities than this; fur it is usually continued in one ilirec 
tion, and the apparent deformity it induces is a projection of 
the shoulders. If the girl U so feeble that she cann/v sit 

Pig. SI. 




otr-ct, as represented by fig. 50, let her stand or recline on a 
couch; either is preferable to the position represented ly fig. 

In furnishing selim 
Ihu desks are not so le 
forward in examining the 



is, care should be taken lha 
i to compel the ;' ipils to 
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204. The — ifr'f L when exhausted, cannot endure continued 
efort. When the energies of the muscular system have been 
expended by severe and long-continued e.iereisc, or the brair 
and nervous system prostrated by protracted mental effort, the 
muscles are untitled to maintain the body erect in standing or 
sitting for a long time, as the nervous system, in its exhausted 
stale, cannot supply a sufficient amount of its peculiar influ- 
ence to maintiiin the supporting muscles of the body and head 
in a state of contraction. Hence, a child or adult, when much 
fatigued, should not be compelled to stand or sit erect in one 
posture, but should be permitted to vary the position fre- 
quently, as this rests and recruits both the muscular and the 

805. A flight relaxation of the muscles tends to prevent 
their exhaustion. In walking, dancing, and most of tho 
mechanical employments, there will be less fatigue, and the 
movements will be more graceful, when the muscles are 
slightly relaxed. When riding in cars or coaches, the system 
does not suffer so severely from the jar if there is a slight 
relaxation of the muscles, as when they are in a state of rigid 



Experiment*. Attempt to bow with the muscles of the 
limbs and trunk rigid, and there will be a. stiff bending of the 
body only at the hip-joint. On the other hand, attempt to bow 
with the muscles moderately relaxed ; the ankle, the knee, 
and the hip-joint will slightly bend, accompanied with an easy 
and graceful curve of the body. 

206. The muscles when relaxed, together with the yielding 
chnracter of the cartiluge, and the porous structure of the ends 
of the bones that form a joint, diffuse or deaden the force of 

2M- When «re the mmcles unfitted ti> maintain the system erect eithei 
In *unding or lilting ? What is Jiecejsary wbeD Ihis condition of the 
•jrctam "i«" J 205. Why ihoulrf the muiculiu iratPra be slightly reined 
In walking. 4o.f Give illmtrnlive experiment.*. 2(!«. What it the rt*M>n 
It hot the jir in rilling from a moderate height? 
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jars, or shocks, m stepping suddenly down stairs, or in fall- 
ing from moderate heights. Hence, in jumping or falling 
from a carriage, or any height, l!ie shock to die organs of 
the system may lie obviated in the three following ways: 
1st. Let the muscles be relaxed, not rigid. 2d. Let the 
limbs be bent at the ankle, knee, and hips; the head should 
be thrown slightly forward, with the trunk a tittle stooping. 
3d, Fall upon the toes, not the heel. 

Experiments. Stand with the trunk and lowei limbs firm, 
and the muscles rigid ; then jump a few inches perpendic- 
ularly to the floor, and lull upon the heels. Again, slightly 
bend tin.' limbs, jump ;l few inches, and full upon the toes, and 
the difference in the force of the. shock, to the brain and other 
organs, will be readily noticed. 

207. The injuries require, to be educated, or trained. The 
power of giving different intonations in reading, shaking, sing- 
ing, the varied arid rapid executions in penmanship, and all 
mechanical or agricultural empl oy me nt s, depend, in a. measure, 
upon the education of the muscles. In the first effort of mus- 
cular education, the contractions of the muscular fibres are 
irregular and feeble, as may be seen when the child begins to 
walk, or in the first efforts of penmanship, 

208. Repttition <if muscular action is necessary. To render 
Jie action of the muscles complete and effective, they must 
be called into action repeatedly and at proper intervals. This 
education must be continued until not only each muscle, hvil 
svery fibre of the muscle, is fully under the control of the 
will. In this way persons become skilful :n every employ- 
ment. In training the muscles for effective action, it is very 
important that correct movements be adopted at the com- 

Timtnt? 3P7. Vpnn ivhnl do thp different 
nidi ■mptymenta ilqipnd ? Why tie th B 
ItHtf UMBOMlM bdlfiuOQi "■ i[ ri-^n hr > KM. Wilt 
■eulu Action BMUMiyJ Whj i« It important that , 
be«doptud in tho Hral oltortA ol m 
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meneemcnt. If litis is neglected, the motions will he con- 
strained and improper, while power and skill will be lost. 

Illustration. If a hoy, wh'le learning to mow, is allowed 
to swing his scythe in a stooping position, twisting his body at 
every sweep of the scythe, he will never become an easy, 
efficiem mower. Pioper insiruction is as necessary in many 
of the agricultural branches as in the varied mechanical 
employments. 




209. Good penmanship require* properly trained miaele*. 
To a deficient analysis of the movements of the arm, hand, 
and fingers, on the part of teachers and pupils In penman- 
ship, together with an improper position in sitting, is to be 
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ascribed ihe great wanl of success in acquiring this art. 1 
pen should be held loosely, and when the proper positioi 
attained, the scholar should make an effort lo [nutate some 
definite oapj as nearly as possible. The movements of [he 
fingers, hand, and arm, necessary to accomplish this, should 
be made with ease and rapidity, striving, al each eifort, to 
imitate the copy more nearly. 

210. When the arm, hand, and fingers are rigid, the larg« 
muscles, that bend and extend these parts, are called into Iot 
intense action. This requires of the small muscles, that pro- 
duce the lateral moi sments, which are essentia! to rapidity in 
writing, nn effort which they cannot make, or can with diffi- 
culty accomplish. 

Experiment. Vigorously extend the fingers by a violent 
a. id rigid contraction of the muscles upon the lower part of 
tl.e arm, and the lateral movement which is seen in their sep- 
aration cannot be made. But gently extend the fingers, and 
ilieir oblique movements are made with freedom. 

211. An individual who is acquainted with the laws of 
health, whose muscles are well trained, will perform a certain 
nmount of labor wilh less fatigue and waste to the system, 
than one who is ignorant of the principles of hygiene, and 
whose muscles are imperfectly trained. Hence the laboring 
poor have a deep interest in acquiring a knowledge of prac- 
tical physiology, as well as skill in their trade or vocation. It 
is emphatically true to those who earn their bread by the 
" sweat of their brow," that " knowledge is power." 

210. What is Hid of ihe lateral and oblique wvenditi of ihe arm, 
tnnd. and Hngeri in writing i Howia thisihown by experiment i 21L Whj 
ta the study of phyilology and hygiene of utility to the laborer ? 
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CHAPTER XII. 

THE TEETH. 

2!2. The teeth, In composition, nutrition, and growth, are 
different from other bones of the b<"lj. They vary in number 
at different periods of life, and, unlike other bones, they are 
exposed to the immediate action of atmospheric air and foreign 
substances. The hones of the system, generally, when frac- 
tured, unite ; hut there is never a permanent union of a tooth 
when broken. 






ANATOMY OF THE TEETH. 

213. The teeth are attached to the upper and lower jaw- 
bone, by means of bony sockets, called al've-o-lar processes. 
These give great solidity to the attachment of the teeth, nnd 
frequently render their extraction difficult. The gums, by 
their fibrous, fleshy structure, serve to fix the teelh more 
firmly in the jaw. 

Obtervatiun. When a permanent tooth is extracted, u.cse 
bony processes are gradually absorbed, so that in advanced 
age' there remains only the jaw-hone covered by the lining 
membrane of the gum. This accounts for the narrow jaw 
and falling in of the lips in "Id age. Frequently, a piece of 
me alveolar process comes out with the tooth when extracted, 
and the dentist has then the credit of " breaking the jaw." 



?!?. Whit it mid of (he teelh? In « 
elner bono of the body? SIS— 318. Oiv 
What ec.nDi.ei the teeth in the JftH-boDB 
•hen * (-H-th is removed ? Wint effect b; 



) they differ from 



AND UYI31EWB. 

No grent injury results from the removal of the process intbis 

211. The teeth are formed in the interior of ,he jaws, and 
within dental eaji'mles, (membranous pouches,) wliich are 
enclosed within the substance of tbe bone, and present in 
llieir interior a fleshy bud, or granule, from the surface of 
whicn exudes the ivory, or the bony part of the tooth. In 
proportion as the lootli is formed, il rises in the socket, which 
is developed simulcitn.iiusly with the tooth, and passes througb 
the gum, and shout itself without. 

Fig. 64. 
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) infancy, is called 
n number ; ten 



215. The first set, which appears 
Mt'p* r a-ry, or milk teeth. They are twenty in numner ; 
ii elicit jaw. BaWeen six find fourteen yearn of age, the li 

ovod, nnd the second set appears, called 
They number thirty-two, sixt 
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21fi, The fluir famt teeth in each jnw are called tniWtnn, 
t«oHJB § l eadt j) thu next tooth iu each sido, the eufpid, (eye- 
he licit tiro, l.i-riu'jmfg, (small grinders;) tlie next 
two, mo'/'irs, (grinders.) The last one on each side of the 
;aw is called n irisihm to-th, because it does not appear uutil 
a person ia about twenty years old. The faciaon, OttSpids, 
and bicuspids, have each but one root. The molars of (lie 
upper jaw have three roots, while those of the lower jaw have 

Pig. 68. 




Ubtervatiim. The shape of the leeth in different species of 
animals is adapted to the kind of food on which they subsist. 
Those animals that feed exclusively on flesh, as the lion, have 
the cuspids, or canine teeth, largely developed, and the molara 
have sharp cutting points. Those animals that feed on grass 
and grain, as ihe horse and the sheep, have their molar teeth 
more rounded and fiat on the crown. The iiuman leeth aw 



of the per 



it troth. 



wtb We 



, FHTKIOLOfiY, AMI 1ITG1ENE. 



adjpted 10 feed on fruits, grain, i 



flesh, as ihey are lew 

luted than those of the cat, and more pointed than those ol 
the sheep. 

211 The teeth are composed principally of two substances 
— the i'vo-ry and the rn-am'el. The internal part of the tooth, 
or the ivory, is harder and more enduring than bone, and form 
the body of the tooth. Tne enamel is remarkable for ; ts hard' 
ness, and varies somewhat in color with the age, temperament, 
habits, and manner of living of different individuals. When 
any part of the enamel i? destroyed, it is never regenerated. 



Fig, 56. 



Fig. 57. 



218. Each 
and root. The 
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s divided into two parts, namely, crowr 
: n is thai part which protrudes from the 
and is covered by tin.' highly polished 
jr " fang," is pluced in the sockets of the 



|aw, and consists of horcy rr.alter. Through this bony sub- 
stance several small vessels pass, to aid in the growth and 



217. Give the structure of the 
J1H. Into how rnnny parts arc the tfi 
root. What wilful pass through I 



relb. What i) laid of tti 

h divided f Describe the crown. The 

,e bony matter > Wo»t ii 
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id (lie removal of the tooth. There arc, beside these 
>1», smull while cords passing to each toritli, called twtMt. 
fig. 57.) When these nerves are diseased, we have the 



PHYSIOLOGY OF THE TEKTH. 



219. The use of ihe teeth is twofold. 1st. By the action 
of the incisors the food is divided, while the molars grind 01 
break down the more solid portions of it. By these processes, 
the food is prepared to pass more easily and rapidly into the 
stomach. 

220. In the mastication of food there are two movement 
of (he lower jaw — the action by which the teeth are brought 
together, and the lateral motion. In the former, the food is 
rut or divided, the jaws acting like shears. This movement 
is produced by the action of two large muscles situated on 
each side of the head and face. 

Observation. The muscles attached to the lower jaw are of 
great strength ; by their action alone, some persons are ena- 
bled to bite the hardest substances. By pulling the fingers 
upon the side of the head above and in front of the ears, and 
upon the face above the angle of the jaw, while masticating 
food, the alternate swelling and relaxation of these muscles 
will be clearly felt. 

221. The lateral, or grinding movement of the teeth, is pru- 
1uced by the action of a strong muscle that is attached to the 
lower juw on the inside. 

Obttrration. Those animals that live solely on flesh, have 
only the cutting, or shear-like movement of the jaws. Those 



319—222. GicttlUFhyiiol.wafthettith. 219. Give one of the fnnctiuni 
of the teeth. 220. How many movements of the toner jaw in masticating 
food f What effect hu the first movement upon the food f How pro- 
duced ? Whit il the chancier of the masticating mmclei ? 121. Hon u 
Ihe (jrindinti motion of the teeth produced > What is s»iJ of the merr 
menu of the teeth in different nTiimi.li t 
10 
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thai umi vegetables fnr food, have the grinding motion ; while 
man has both the cutting anil grinding movement. 

222. 2d. The teeth aid us in articulating with diattnetnaa 
certain letters and words. An individual who has lost his 
enunciate distinctly certain letters called 
the alveolar processes are removed by 
er the -emeval of the teeth, the lips and 
their former lull position, thus marring, in 
mctry of the lower part of the face. 
.pie observances that tend to the 
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absorption so 
cheeks do not 
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Consequently, those s 
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HYGIENE OF THE TEETH. 

223. To preserve the teeth, they trutsl be kept clean. After 
eating food, they should be cleansed with n brush and water. 



rubbed 
collecting, nnd to rerr 
lodged between them, 
itig any particles 
made of bone, \\ 
toothpicks should not be 



ift flannel, to prevent the tartar 
e the pieces of food that may have 
Toothpicks may be useful In remov- 
able to the brush. They may be 
mon gouse-nuill. Metallic 
:d, us they injure the enamel 



tuth should be cleansed with purr tepid water at 
night, a» well as in the morning ; after which the teeth should 
be brushed upward and downward, bulb on the posterior and 
anterior surfaces. It may be bcneficml to use refined soap, 
once or twice every week, to remove any corroding substance 
that may exist around the teeth ; care being taken to thor- 
oughly rinse the mouth after its use. 

'J.'lh. Fond or ilrlnli n/mnfi/ not he taken into the mouth 
MM very hot or very cold. Sudden changes of temperature 
will crack the enamel, am! finally pr.nliuy uVeiiyed teeth. 
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OWn-ation. On this account, smoking is pernicious, be- 
cause the teeth arc subjected to an alternate inhalation of both 
cold and warm air. 

226. The temporary teeth should be roamed as soon as 
they become loose. If a permanent tooth makes ii npjieor- 
■nee before ihe firei is removed, or has become loose, the 
milk tooth, although nol loose, should he removed without 
delay. This is necessary that the second set of teeth may 
present a regular and beautiful appearance. 

227. /« general, toh en tin : -permanent teeth are irregular, 
an* or more thould be remaned. If the teeth are crowded and 
irregular, in consequence of the jaw being narrow and short, 
or when they press so hard upon each other as to injure the 
enamel, remove one or more to prevent their looking unsight- 
ly, and in a few months the remaining teeth, with a little care, 
will till the spaces. 

Observation. When it is necessary to remove a tooth, apply 
ro some skilful operator. It requires as much skill and knowl- 
edge to extract teeth well, as it docs to amputate a limb; yet 
some persons, who possess strong arms, will obtain a pair of 
forceps, or a tooth-key, and himg out the sign of "surgeon 
dentist," although ignorant of the principles that should guide 
diem. 

228. It is not always necessary to hare teeth extracted when 
'hey aeke. The nerve, or the investing membrane of the 
-not, may be diseased, and the tooth still be sound. In such 
instances, the tooth should not be extracted, but the diseased 
condition may be remedied by proper medication. There are 
manv sound teeth, that become painful, as already mentioned, 
which are unnecessarily removed. 

Whj ii smoking injurious tothe teeth? 220. What remark respecting 
inr tmpQEUj teeth } 227. What remark" respecting the permanent 
taMfci I'o those persons that citract teeth requiie skill u well ns knowl- 
edge? 328. Wh) should not teeth be eitractcd at all times when they 
an painfull 
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Illustration. Dr. II. M., of Belfast, Me., related to me that 
an individual in thnl vicinity had his teeth, (all of I 
sound,) on one side of the lower jaw, extracted by an igno- 
ramus of a " tooth-puller," and this without any relief from 
pain. The disease was tic douloureux, which was relieved 
by Dr. M. 

229. The preservation of the teeth requires that they be 
'requently examined. When a part of the enamel is removed, 
'ind a small portion of the body of the tooth has become cari- 
ous, in many instances such teeth may be preserved from 
further decay by having them filled or " plugged " with gold 
foil. All amalgams, pastes, and cheap patent articles for 
filing, should be avoided, if you would preserve both the teeth 
and the general health. 

230. The practice of crnciting nuts with the teeth, or of 
lifting heavy liodies, and the constant habit of biting thread, 
should be avoided, as they finally destroy the enamel. 

231. All acidulated drinks and mineral waters, that " set 
the. teeth on edge" are injurious. Al! tooth-powders and 
washes that contain any article that is ac'd, corrosive, or grind- 
ing, should be banished from the toilet. Tobacco is not a pre- 
servative of the teeth. It contains " grit," which wears away 
the enamel ; beside, when chewed, it debilitates the vessels of 
the gums, turns the teeth yellow, and renders the breath and 
die appearance of the mouth disagreeable. 

232. Healthy persons have generally sound teeth, while 
feeble persons have decayed teeth. For this reason, we should 
try to learn and practise the few simple rules that promote 
health. 
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CHAPTER Xiii 



THE DIGESTIVE ORGANS. 



233 Fbom the earliest 
lie Inst ray of life, change 
of this curious fabric. N' 
while the old and now 



of the human system 10 
ssed upon it by the Giver 
of mailer are deposited, 
particles are constantly 



removed. The mnterinl necessary to sustain the growth 
of the body in early life, and also to repair the waste thai 
is unceasing to animal existence, is the food we eat. 

334. Food, animal or vegetable, contains most of the ele- 
ments of the different tissues of the system, yet it must un- 
dergo certain essential alterations before it can become a part 
of the body. The first change is effected by the action of 
the Digestive Organs. 



ANATOMV OF THE DIGESTIVE ORGANS 

235. The higestivk organs are the Month, Teeth* Sali- 
pa-ry Gland*, Pharynx, CE-wpk'a-gM, i gullet,) Stam'ach, 
In-trs" tines, (bowels,) Lac'te-ah, (milk, or chyle vessels,) 
Tho-racic Duct, Liv'er, and the Pan'ere-as, {sweetbread.) 

236. The mouth is an irregular cavity, which contnins the 
.nstmmeiits of mastication and the organs ol tasie. It is 
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bounded in front by ihe lips; on each side by the internal 
surface of tlie cheeks; above, by the hard palate (roof of the 
mouth) and teeth of the upper jaw ; below, by the tongue and 
'.eeth of tlie lower jaw ; behind, it is continuous with the 
pharynx, bit is separated from II by a kind of movable 
curtain, called [he soft palate. This may be elevated or 
depressed, so as to close the passage ar leave it free. 
237. The salivary GLANDS are six in number; three 
each side of ihe jaw. They are called the pa-rofid, 
inb-maxil-Ut-nj, and the sub-lingual. 



Fig. < 



ihr 



238. The parotid OLAND, the largest, is situated in front 
Df the external ear, and behind the angle of the jaw. A dttct 
JStouu's) from till* gUni -pej- intw t..(. uouth, opposite t 
leutud molar tOOt}l of ihe upper jaw. 
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Tta nmuxtLLART gland is situated within the lowet 
i its angle. lis excretory duel (Wharlun's) 
> the mouth by the side of the frir'nura lia'gita, 
(b'idle of the tongue.) 

210. The sublingual gland is elongated and flattened, 
«nd situated beneath the mucous membrane of the floor of 
the mouth, on each side of the frcenum lingute. It has seven 
or eight small ducts, which open into the mouth by the side 
of the bridle of the tongue. 

Observation. In the "mumps," the parotid gland is 
Ji sensed. The swelling under the tongue called the " frog" 
in a disease of the sublingual gland. 

Pig. 59. 




241. The pharynx is a membranous snc, situated upon the 
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upper portion of ihe spinal column. It extends from (he 

of ilie skull to the top of the traclie-a, (windpipe,) and 

continuous with the (Esophagus. From the pharynx are four 

passages ; one opens upward and forward to 

second leads forward lo the mouth, the third downward to the 

trachea and lungs, the fourth downward and backward :o the 

elomach. 

242. The ossopHAotis is a large membranous tube 'JlA 
extends behind the trachea, the heart, and iungs, pierces 
the diaphragm, and terminates in the stomach. It is com- 
losed of two membranes — an internal, or mucous, and ■ 
muscuiai coat. The latter is composed of two sets of fibres; 
one extends lengthwise, the other is arranged in circulai 
bands. 

243. The stomach is situated in the left side of the abdo- 
men, immediately below and in contact with the diaphragm. 
It has two openings; one connected with the oesophagus, 
called the car'tli-ae orifice; the other connected with the 
upper portion of the small intestine, called the py-lor'it 
orifice. It is composed of three coats, or membranes. The 
exterior, or serous coat is very lough and strong, and con- 
fines the stomaeti in its proper situation. The middle, 01 
muscular cent in composed of two layers of muscular fibres, 
one set of which is arranged longitudinally, the other circu- 
larly. The interior coal is called the mucous, and is arranged 
in ni'gtt, (folds.) The stomach is provided with a multitude 
of small glands, in which is secreted the gastric fli 

Illustration. The three coats of the stomach anatomically 
resemble tripe, which is a preparation of the largest stomach of 
the cow or ox. The outer coat is smooth and highly polished. 
it is composed of minute threads, which are 
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i phnryn* and ll 



passage! leading from it. 242, Gin 
I. Where i« the stomach situated! 
many com has it! Describe thorn. What article prepared Iw 
food doea the stomach resemble! 



arranged in two layers. The fibres of these layers c 
other. The inner coot is soft, and presents many fold; 
called " the honey-comb." 




244. The intestines,' or alimentary canal, arc divided into 
two parts — tiic small and large. The small iim-sime is about 
twenty-five feet in length, and is divided inio three portions, 
namely, trie Du-o-tle'nutn, the Jt-ju'num, and the lie-tan. 
The large intestine is about five feet in length, and is divided 
into three parts, namely, the Caecum, die Colon, and the 
Retlum. (Appendix D.) 

245. The duodenum is somewhat larger than the rest of 
the small intestine, and has received its name from being in 
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.ength about the breadth of twelve fingers. It commences si 
the pylorus, and ascends obliquely backward 'o the undel 
surface of the liver. It then descends perpendicularly in 
front of the right kidney, and passes transversely across the 
lower portion of the spinal column, behind the colon, and 
terminates in the jejunum. The ducts from the liver and 
pancreas open into the perpendicular portion, about six inches 
from the stomach. 

216. The jejunum is continuous with the duodenum. Il 
U thicker than the rest of the small intestine, and has i 
pinkish tinge, 

247. The ileum is smaller, an 
somewhat paler, than the jejunum, 
linguish the termination of the one 
the Other. The ileum terminates n 
by a valvular opening into the c 
This arrangement prev' 
colon into the ileum. 



thinner in texture, and 
There is no mark to dis- 
ir the commencement of 
ir the right haunch-hone, 
into the colon at an obtuse angle, 
ila the pawing of substances from the 
The 



jejunum and ileum are sur- 
rounded above mid at lite sides by the colon. 

'249. The small intestine, like the stomach, has three coats. 
The inner, or mucous coal is thrown into folds, or valves. Id 
consequence of this valvular arrangement, the mucous mem 
hrnne is more extensive than the other tissues, and gives a 
greater extent of surface wilh which the aliment comes in 
contact. There are imbedded under this membrane an 
immense number of minute glnnds, and it has a great number 
of piles, like those upon velvet. For this reason, this mem- 
bmne is sometimes called the ril'loru coat. 

249. The «EOBH is the blind pouch, or cul-de-sac, at the 
commencement of the large intestine. Attached to its ex- 
tremity is the ap-pend ix verm-i-form'is, (a long, worm- 
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ed tube.) Il is from one to six inches in lenjrth, and of 
the size of a goose-quiil. 

250. The GOMM is divi.led into three pan* — me as ending, 
Iransi-erst, and ifmiriwrfwj The ascending color passes 

(upward from the right haunch-bone 10 the under surface of 
the liver. It then bends inward, and crosses the upper part 
of the abdomen, below the liver and stomach, to the left side, 
under the name of the transverse colon. At the left side, it 
rums, and descends to the left haunch-bone, and is called the 
descending colon. Here il makes a peculiar curve upon itself, 

f called the tig moid JUxurt. 
,1 
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25i. '["lie rectum is ihe termination of ihe large intestine 
The l,i r^e intestine has ihrce coats, like Ihe stomach ant 
small intestine. The longitudinal fibres of the muscular coat 
are collected into three bunds. These bauds are nearly one 
half shorter than the intcsline, and give it a sacculated 
appearance, which is characteristic of the ccecuin and colon. 

252. The lacteals are minute vessels, which commence 
in the villi, upon the mucous surface of the small intesiine. 
From ihe intestine they puss between the membranes of the 
mts'tn-ltr-y to small glands, which they enter. The first 
range of glands collects many small vessels, and transmits a 
few larger branches to a second range of glands ; and, final 
ly, after passing through several successive ranges of these 
glandular bodies, the lacteals, diminished in number and in- 
creased in size, proceed to the enlarged portion of the thoracic 
duct, into which they open. They a 
upper portion of the small intestine. 

253. The thoracic duct commences in ihe abdomen, I 
o considerable dilatation, which Is situaled in front of ihe lewi 
portion of the spinal column. From ihis point, it passes 
through the diaphragm, and ascends to the lower part of die 
neck. In its ascent, it lies anterior to llie spine, and by ihe 
Bide of the aorta and oesophagus. Al the lower part of the 
neck, it makes a sudden lurn downward and forward, 
lermiiiales by opening into a large vein which pi 
heart. The thoracic duct is equal in diameter t 
quill, and, at its termination, is provided with a pair of semi- 
lunar valves, which prevent the admission of venous blood 
into its cylinder. 

361. Whit is iud o 

of ih* large iutatine 

bom ihe miuoiM coat of the intesiine to the thoracic ducL 253. j 
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Observation. The mesentt -ic glands, whicli are situated 
between two layers of serous membrane (mesentery) that 
connects the small intestine with lie spinal column, occasion- 
,ly become diseased in childhood, and prevent the chyle 



EitUiofig. 82. Wh» 






evnteric gland" I 




from passing to the thoracic duct. Children thusaflei ti J hare 
s appetite, and atUie same time ore becoming morf 

; emaciated. The disease is called mesenteric com- 



pounds. 



by 






gland appended to the alimentary caiini, 
in the system, and weighs about four 
t is situated in the right side, below the diaphragm, 
posed of several lobes, lis upper surface is eon- 
s under, concave. This organ is retained in its placa 
ral ligaments. It performs the double oibce of sepa- 
rating impurities from the \enous blood, and of secretiug a 
fluid (bile) necessary to chyi ideation. On the under surface 
of the liver is a membranous sac, called the gall-tryst, which 
is generally considered as a reservoir lor the bile. 




Observation. A good idea of the liver and intestines c 
be obtained by examining these parts of a pig. In this onim 
the sacs, or pouches, of tr,e large intestine are well defined. 

255. The pancreas is a long, flattened gland, analogous to 
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ids. It is about six inches in length, weighs 
three or (bur ounees, and is situated transversely across the 
posterior wail of the abdomen, behind the stonuiuh. A duct 
from this orpin opens into the duodenum. 

'256. The spleen, (milt,) so culled because the ancienie 
supposed il to be the sent of melancholy, ia an oblong, flat- 
tened organ, situated in the left side, in contact with the dia- 
phragm, stomach, and the pancreas. It is of a dark, bluish 
color, and is abundantly supplied with blood, but has no duct 
which serves ns an outlet for any secretion. Its use is IW1 

(•ell determined. 
Fig. 04. 

257. The OMENTUM (cau!) consists of four layers of the 
serous membrane, which descends from die stomach and 
transverse colon. A quantity of adipose matter is deposited 
around its vessels, which ramify through its structure. Its 
function is twofold in the animal economy. 1st. It protects 
the intestines from cold. 2d. It facilitate* the movements 
of the intestines upon each other during their vermicular, oi 
worm -like action. 

258. Every part of the digestive apparatus is supplied with 
vtcries veins, lymphatics, and nervous filaments, from the 
ganglionic system of nerves. 
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PHYSIOLOGY OF THE DIGESTIVE ORGANS 

259. Substances received inlo the stomach as fir d, mtw 
necessarily undergo many changes before they are fitted to 
form part of the animal body. The solid portions are re- 
duced to u fluid state, and those parts that will nourish t. 
body are separated from the waste material. 

260. The first preparation of food for admission into t 
system, consists in its proper masticutiou. The lips in front, 
the cheeks upon the side, the soft palate, by closing down 
upon the base of the tongue, retain the food in the mouth, 
while it is subjected to the process of mas-ti-ca'tion, (chew- 
ing.) The tongue rolls the mass around, and keeps it betwee 
the teeth, while they divide the food to a fineness suitable ft 
the stomach. 

261. While the food is in process of mastication, there u 
incorporated with it a considerable amount of sa-li'va, (spittle.) 
This fluid is furnished by the salivary glands, situated in I 
/icinity of the mouth. The saliva moistens and softens 1 
food, so that, when curried into the pharynx, it is passed, w 
case, through the oesophagus inlo the stomach. 

262. When the food has been properly masticated, (and in 
rapid eaters when it is not,) the soft palate is raised from tl 
btise of the tongue backward, so as to close the posterior open- 
ing through the nostrils. By a movement of the muscles of 
the tongue, cheeks, and floor of the mouth, simultaneous v 
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that of the soft palate, the food is pressed into [he upper part 
of the pharynx. 

263. When in the pharynx, the food and drink are pre- 
vented from passing into the trachea by a simple vnlve-like 
arrangement, called ihe ep-i-glol'tis. The ordinary position 
of tliis little organ is perpendicular, so as not to obstruct the 
passage of air into the lungs ; but in the act of swallowing, 
it is broughi directlv over the opening of the trachea, called 
the glot'tia. The food, being forced backward, passes rapidly 
over the epiglottis into the oesophagus, where the circular band 
of muscular fibres above, contracts and forces the food to the 
next lower band. Each band relaxes and contracts succes- 
sively, and thus presses the alimentary ball downward and 
onward to the stomach.* 

Observation. If air is inhaled when the food or drink is 
passing over Ihe glottis, some portions of it may be carried 
into the larynx or trachea. This produces violent spasmodic 
coughing, and most generally occurs when an attempt is made 
to speak while masticating food ; therefore, never talk when 
the mouth contains food. 

264. When the food reaches the stomach, the gastric glands 
are excited to action, and they secrete a powerful solvent, 
called gastric juice. The presence of food in ihe stomach also 
increases n contractile action of the muscular coal, by which 
the position of the food is changed from one part of this cavity 
to another. Thus the aliment is brought in conlact with ihe 

mbrane, nnd each portion of it becomes saturated 
: juice, by which it is softened, or dissolved into 
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a pulpj homogeneous mnss, of a creamy consistence, callrt 
Chyme. The fooJ is not all converted into chyme ai ihe same 
lime ; but us fast us il is changed, it passes through the pyloric 
uri'ice into the duodenum. 

Observation. The gastric juice lias the property of coagu- 
lating liquid albuminous matter whan mixed with 
this property of rennet, which is an infusion of the fourth 
Rtomach of the calf, by wliirli milk is coagulated, or formea 

265. The chyme is conveyed through the pyloric orifice of 
the stomach into the duodenum. The chyme not only excite* 
tin action in the duodenum, hut also In the liver and puncreas. 
Mums is then secreted by the duodenum, bile by the liver, 
and pancreatic Jtuiti by the pancreas. The bile and pancre- 
atic fluid are conveyed into the duodenum, and mixed with 
the chyme. By the action of these rtiifcrcui fluids, the chyme 
is convened into a fluid of a whitish color, called Chyle, and 



Observation. The bile has Mo agency in the change 
through which the food passes in the stomach. In a. healthy 
"ondition of thip organ, no bile is found in it. The comm( 
oelief, that the stomach has n redundancy of thi 
erroneous, If bile is ejected in vomiting, it merely shows, 
not only tli.il the action of the stomach is inverted, but also 
that of ihe duodenum. A powerful emetic will, in this way, 
generally bring this fluid from thu most healthy Rtomach. A 
knowledge of this fact might save many a stomach from the 
evils of emetics, administered on false impressions of thuir 
necessity, and continued from the corroboration of these by 
the appearance of bile, till derangement, and perhaps perma- 
nent disease, are the conseqt 
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mucous surface of the small intestine, by ihe action ci' ita 
muscular coat. As the chyle is carried along the tmct of ihe 
uiiosiine, it comes in contact with the villi, where the lacteal 
vessels commence. These imbibe, or lake up, the chyle, and 
transfer it through the mesenteric glands into the thoracic duct, 
through which it is conveyed into n lurgi: voin u: the lower 
pan of the neck. In this vein the chyle is mixed with ihe 
luid. The residual matter is conveyed into the large 
, through which it is carried and excreted from [he 
system. (Appendix B.) 

267. In the process of digestion, the food is subjected to 
five different changes. 1st. The chewing and admixture of 
tin- -aliva with the food ; this process is called mailicafian. 

26*. 2d. The change through which the food passes in 
the stomach by its muscular contraction, and the secretion 
from the gastric glands ; this is called ehymijteatio*. 

•269. 3d. The conversion of the homogeneous chyme, by 
(lie agency of the bile and pancreatic secretions, into a fluid 
of milk-like appearance ; this is chylifcation. 

270. 4ih. The absorption of the chyle by the lacteals, 
and its transfer through them and tne thoracic duct, into the 
subclavian vein at the lower part of the neck.* 

271. 5th. The separation and excretion of the residuum. 

272. Perfection of the second process of digestion requires 
thorough and slow mastication. The formation of proper 
chyle demands appropriate mastication and chymificalion : 
while a healthy action of the lacteals requires that all the 
anterior stages of the digestive process be as perfect as 
possible. (Appendix F.) 

• The chyle is changed by the lacttals and mesenteric jlamU, Vol 
if thU change in not, as yet, well denned or midcritooiL 





FUJ.M An ld«l tic. ..( the orpi: 
I, The opptr Jaw. I Th. Iowm J»». a, Tli» 



• lulMU. S2, Tln> appiT !■.[ 



r HYGIENE OF THE DIGESTIVE ORGANS. 129 

CHAPTER XV. 

HTGIBNB OF THE DIGESTIVE ORGANS. 

273. It is a law of the system, that each organ is excited 

to healthy and efficient action, when influenced by its appro 
[iriuie stimulus. Accordingly, nutrient food, that is adnpteti 
to the want' of the system, imparts a healthy stimula.-on to 
the salivary glands during the process of mastication. The 
food that is well masticated, and has blended with it a proper 
it of saliva, will induce a healthy action in the stomach. 
Well-prepared chyme is the natural stimulus of the duodenum, 
■, and pancreas; pure chyle is the appropriate excitant of 
the lacteal vessels. 

214. The perfection of the digestive process, as well as 
ihe health of the genera! system, requires the observance of 
certain conditions. Those will bo considered under four 
heads: — 1st. The Quantity of food thai should be taken. 
3d. Its Quality. 3d. The Manner in which it should be 
taken. 4th. The Condition of the system when food is 
nien. 

275. The quantity of food necessnry for the system, 
uriss. Age, occupation, temperament, temperature, habits 
•mount of clothing, health and disease are among the circum- 
stances whicli produce the variation. 

The child and youth require food to promote the 

of the digestive otyant. 273. Oiie ■ la* 
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growth of the different parts of the body. The more rapid 
ihe hcowiIi of The child, the greater the demand for food. 
This accounts lor ihe keen a.p|iciite and vigorous digestion in 
childhood. Wlien the youth has attained his full growth, thii 
nreossiry for nutriment ceases; after this period of life, if the 
same amount of lood is taken, and there is no increase of 
labor or exertion, (lie digestive apparatus will become diseased, 
ind the vigor of the whole system diminished. 

OhserrVion. When the body lias become emaciated froi 
want of nutriment, either from famine or disease, there is 
increased demand for food. This may he gratified with 
impunity until the individual has regained the usual size, bul 
repletion should be avoided. 

277. Food u required In repair the watte, or loss of swA- 
\ttiiire Ihul attmttU tii-ti,iii. In every department of 
waste, or loss of substance, attends und follows action. When 
an individual increases his exercise, — changes from 
vere labor, — or the inactive and sedentary undertake journeys 
fur pleasure, the fluid* of the system circulate with increased 
energy. The old ami exhausted particles of matter are more 
rapidly removed through the action of the vessels of the skin, 
lungs, kidneys, and other organs, and their places are filled 
with new atoms, deposited by the small blood-vessels. 

278. As the chyle supplies the blood with the newly vital* 
ized particles of matter, there is, consequently, an increased 
demand for food. This want of the system induces, in 
general, a sensation of hunger or appetite, which may be 
regarded as an indication of the general slate of the body. 
'Ihe sympathy that exists throughout the system accord) 
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(he stomach the power of making known this s'ate to the 
nervous system, and, if [lie functions of this faithful monitor 
nave not been impaired by disease, abuse, or habit, tile call ia 
imperious, a ml should be regarded. 

279. It7«Vi exercise or labor is lessened, the quantity of 
food should be diminished. When a person who hits been 
accuMomed !o active exercise, or even hard manual labor, 
suddenly changes to an employment that demands less activity, 
tne waste attendant on action will be diminished in a cor- 
responding degree; hence the quantity of food should be 
lessened in nearly the same proportion as the amount of 
exercise Is diminished. If this principle be disregarded, the 
tone of the digestive organs will he impaired, and the health 
of the system enfeebled. 

2S0. This remark is applicable to those students who have 
left laborious employments to attend school. Although the 
health is firm, and the appetite Keen from hnbit, yet every 
popil should practise some self-denial, and not cat as much as 
the appetite craves, the first week of the session. After some 
days, the real wants of the system will generally be manifested 
by a corresponding sensation of hunger. 

Observation. It la a common observation that in academies 
and colleges, the older students from the country, who have 
been accustomed to hard manual labor, stiller more frequently 
from defective digestion and impaired health than the younger 
and feebler students from the larger towns and cities. 

281. Food w essential in maintaining a proper temper- 
ature of the system. The heat of the system, at least in part, 
w produced in the minute vessels of the several organs, by thi 
-inion of oxygen with carbon and hydrogen, which the food 
and drink contain. The amount of heat generated, is greal- 

270. Why should !he quantity tit foojt be diminished when the tuniw 
u I turned [ What effect if thin principle be disregarded f 280. To whit 
cIim ii thit remark applicable? What is often olwerted smima tludenU 
in aeaderoiei and uUdgn I 281. Slate another demand for food What It 
oae Miuce of but in the body 1 
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est when it in most rapidly removed from the syst 
occurs in co!tl weather. This is the cause of the sysn 
requiring more food in winter than summer. 

Observation. Persons that do not have food sufficient foi 
the natural wants of the system, require more clothing 
(hose who are well fed. 

282. The last-mentioned principle plainly indicates 
propriety and necessity of lessening the quantity of food as 
!he warm season approaches, Were this practised, the tone 
of the stomach and llie vigor of ihe system would continue 
unimpaired, the " season complaints" would he avoided, and 
the " strengthening hitters" would not lie sought to create 
an appetite. 

Observation. Stable-keepers and herdsmen are aware of 
ihe fact, that as the warm season commences, then animal* 
require less food. Instinct teaches these animals more truly, 
in this particular, than man allows reason 10 guide him, 

283. Tlie quantity of food should have, rrference to 
present condition of the. digestive, organs. If they ure w« 
ened or diseased, so that hut a small quantity of food can 
properly digested or chunked, thai amount only should be 
taken. Foud does not invigorate the system, except it is 
changed, as has been described in previous paragraphs. 

Observation. When taking care of a sick child, the anxiety 
of the mother and the sufferings of the child may induce her 
to give food when it would be highly injurious. The attend- 
ing physician is the only proper person to direct what quantity 
should be given. 

284. The quantity of food is modified, in same degree, 6j 
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habit. A healthy person, whose exercise is in pure air, rrmv 
be accustomed 10 lake more food than is necessary. Tha 
useless excess is removed from the system by the waste out, 
lets, as the skin, lungs, liver, kidneys, &c. In such cases, 
if food is not taken in the usual quantity, there will be a feel 
big of emptiness, if not of hunger, from the want of the usual 
distention of the stomach. This condition of the digestive 
organs may be the result of disease, but it is more frequently 
produced by inordinate daily indulgence in eating, amounting 
almost to gluttony. 

285. Large quantities of food oppress the stomach, and 
tame general languor of the whole, body. This is produced 
by the extra demands made on the system for an increased 
supply of blood and nervous fluid to enable the stomach to 
free itself of its burden. Thus, when we intend to make any 
extraordinary effort, mental or physical, at least for one meal, 
we should eat less food than usual, rather than a greater 
quantity. 

2S6. No more food should he eaten than is barely suf- 
ficient to satisfy the appetite. Nor should appetite be con 
founded with taste. The one is a natural desire for food to 
supply the wants of the system ; the other is an artificial 
desire merely (o gratify the palate. 

*287. Although many things may aid us in determining the 
quantity of food proper for tin individual, yet there is no 
cenain guide in all cases, it Ls maintained by some, that the 
sensation of hunger or appetite is always an indication of the 
want of food, while the absence of this peculiar sensation IB 
regarded as conclusive evidence that aliment is not demandea. 
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This assertion is no! correct, as an appetite may be t 
for food by condiments and gormandizing, which is as s 
ficia. and as morbid as that which craves lobuceo or a 
spirits. On the other hand, a structural or functional Jis. 
of the brain rbiy prevent that organ from taking cognizance 
of the sensations of the stomach, when the system actually 
requires nourishment. Observation shows, that disease, habit, 
the state of the mind, anil other circumstances, esert ■ 
influence on the appetite. 

Ohsereation. Dr. Beaumont noticed, in the experimenti 
upon Alexis St. Martin, thai after a certain amount of food 
was converted into chyme, the gastric juice ceased ti 
from the coats of the stomach. Consequently, it has been 
inferred by some writers on physin'ogy, that the glands which 
supply the gastric fluid, by a specr of instinctive inlcllig 
would only secrete enough fluir 1 o convert into chyme the 
alinKTii Deeded to supply the reai >vants of the system. What 
are the reasons for this inference ? There is no evidence ilia 
the gastric glands possess iiiKtiuctivt.- intelligence, and cu 
there he n reason adduced, why they may not be Btimulnte 
to extra functional action ns well as other organs, and wh 
they may not also be influenced by habit ? 

'288. While all agree that the remote or predisposinjif, 
cause of hunger is, usually, a demand of Iho system 

ttferial, the proximate or immediate cause of the 
n of hunger is not clearly understood. Some phys- 
tgtogutt nippoM that it is produced by an engorged condition 
of the glands of the stomach which supply the gastric juice ; 
while others maintain that it depends on a peculiar condi 
lion or the nervous system. 

289. The quality of the food best adapted to the wants a 
the system is modified by many circumstances. There ar 

Wtrnt dot* obsaniition eh..* 7 188. What in mid of the MM • 
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many varieties of food, and these are much modified by tne 
liiffereut methods of preparation. The same kind of fuuJ is 
no* equally well adapted to different individuals, or to the 
kudo individual in .ill conditions, as vocation, health, expo 
sure, habits of life, season, climate, &c, influence the condition 
of the system. 

290. All articles of food may be considered in two rela- 
tions: 1st, As nutritive. 2d, As digestible. Substances are 
nutritious in proportion to their capacity to yield the elementa 
of chyle, of which carbon, oxygen, hydrogen, and nitrogen 
are the most essential; they are digestible in proportion to 
the facility with which they arc acted upon by the gastric 
juice. These properties should not be confounded in the 
farioua articles used for food. 

291. As a " living body has no power of forming elements, 
or of converting one elementary substunce into another, il 
therefore follows thai the elements of which the body of an 
animal is composed must be in the food." (Chap. III.) Of 
the essential constituents of the human body, carbon, hydro- 
gen, oxygen, and nitrogen are the most important, because 
they compose the principal part of the animal body; while 
the other elements are found in very small proportions, and 
many of them only in a few organs of the system. (Appen- 
dix G.) 

Ohtereation. Nitrogen renders food more stimulating, par- 
ticularly if combined with a large quantity of carbon, as beet. 
Those articles that contain the greatest amount of the con- 
stituent elements of the system are most nutritious. As milk 
and eggs contain all the essential elements of the human sys- 
tem, so they are adapted to almost universal use, and are 
highly nutritious. 

4W2. The following table, by Pereira, in his treatise on ■ 

ID, In w l,oi proportion iro tubstaneci »ntriti--u- ! Di-^ul.M Why 



FooJ and Diel, may aid the student in approximating ii 
correct conclusions of the quantity of nutriment in difleren 
kinds of food, and its adaptation to the wants of the system 
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293. Those articles that do noi contain the esstntial ele. 
meats of the system should not be used as exclusive articles 
of diet. This principle has been, and may be illustrated by 
experiment- Feed a dog with pure sugar, or olive-oil, {arti- 
cles that contain no nitrogen, J for several weeks, and the evil 
effects of no n- nitrogenous nutriment will be manifested. A. 
first, the dog will take his food with avidity, and seem to 
thrive upon it; soon this desire for food will diminish, his 
body emaciate, his eye become ulcerated, and in a few weeks 
he will die j but mix bran or sawdust with the sugar or oil, 
and the health and vigor of the animal will be maintained for 
months. A similar phenomenon will be manifested, if grain 
only be given to a horse, without hay, straw, or material of 
like character. (Appendix H.) 

294. Some articles of food contain the elements of chyle 
in great abundance, yet afford but little nutriment, because 
they are difficult of digestion ; while other articles contain but 
a small quantity of these elements, and afford more nourish- 
ment, because they are more easily affected by the digestive 
process. 

295. The following table exhibits the general results of 
experiments made on Alexis St. Martin, by Dr. Beaumont, 
when be endeavored to ascertain the time required for the 
digestion of different articles of food.* The stomach of Si 
Martin was ruptured by the bursting of a gun. When he 
recovered from the effects of the accident under the surgical 
care of Dr. Beaumont, the stomach became adherent to the 

• The time required for the dlgvition of the different article! of food 
might »uj in other perioni ; and would nrubiibly Terr in the tune indi- 
vidual at different period-, el the employment, health, legion, Ac., exert a 
modifying influence. 

2*3. Bon has the effect of non-nitrogenoui nutriment been fflustraUdf 
194. Why do (nine articles of food ih.t contain the element! of chyle afford 
but little nutriment ? Why do article! that contain a small quantity of tbaea 
•lemeati afford more nourishment? MS. How wai the time required (o* 
digenj< different ankles of food ascertained? 
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Raw, 
8»w, 

i: r ,.ii..-i, 

Bt.iled. 
Rotated 

li..,.-t-,l 
Broil ad, 
IV.iled, 

Fried, 
H.iih-d, 
ii,.il, d, 
Baked. 
Ehltd, 

Mrh-,1. 

Raw. 
Raw, 

Boded, 
Baked. 
'■ ■■!. 
Fried, 
Raw. 

In, ■:.■.'.!, 

Boiled, 
Boiled, 
Baked. 
Bakiad, 

l'.Lk.-l. 
Boiled, 

);.., -!,-.!. 

Builfd 

Boiled' 

soft, 

Fried, 

Raw, 

1t,.,1, 
Boiled. 

I;. ..-.,.; 

H -.^nd. 
Broiled, 
Broiled, 


■> M> 

2 

1 30 
3 

■i ■:, 

3 
1 X 

3 

1 3!i 

4 

4 1.1 

3 « 

3 30 
3 lo 

s ;id 
.* an 
1 

1 H 

2 :h 

3 L5 
i nn 
a % 

■1 O 
3 

5 IS 

a u 

3 

2 45 

3 

4 30 

3 30 
3 

3 30 
3 
B 10 

3 30 

■1 :>i> 
2 


Meat hashed with f 
vegetables, . . . ( 


Wann'd 

Boiled, 

Raw, 

Boated 

Br,, il.-d, 

n-iled, 

Raw, 

BMMfd 

Boiw,' 

Routed, 

i!.-ile.l. 

:. 

IVoled. 
Fried, 
Broiled, 
Raw, 

i: r ..iird. 

Bnilcl, 

Baked, 

Boiled, 

B-iled, 

lulled. 

Broiled, 

Boiled, 

Boiled, 

Boiled. 

Boiled, 

Boiled, 

(!,.ih-d. 

Boiled, 

lioiied, 

Boiled, 

Fried, 

Boasted, 

Boiled, 

BoMted, 

Boiled, 

Bn.iled, 

Fried. 

Broiled, 
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a us 

3 
t 

i!» 

s is 

SM 
330 
130 

1 

a IS 

3 13 
3 
3 la 

330 

2 30 
1 

1 16 

3 10 
4 

3 

3 30 
3 30 
5 30 
1 30 
2 
1 
1 30 

1 30 

2 30 

3 2d 
2 18 
330 
1 

1 30 
1 » 






Beef, fresh, lean, rare 








, with salt only, 

, with mustard. 

, fresh, lean, . . 

, old, hard, galled 

fltc.nl, wheat, fresh, 




Parsnip,, . . . . 

Pig.' feet, .ouaed. . 
Pork, fit and lean. 
— -, recently salted. 




. with vinegar 

Carrot, orange, . . . 






Potatoes. Irish, . . 


Rice 


Chicken, full-ffrown, 
Codfish, cured, dry, . 
Corn, green, & beans 


Soup, beef, vegeta- ) 
lik-i, and bread, ( 

Suet, beef, fresh, . . 

T-pioea 

Ttipe, souaed 

Trout, salmon, freah, 




Custard 

Dumpling, apple, . . . 
Duck*, douu-a tinted 


fcgga, fiesh, 


;;;{ 






Turkey, dorocati- / 

Veal, freah., 

Venison aleak 




Flounder, trc 
Fowl, domes! 








Liver, beers, fresh, . . 


A 
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<*de, with aa external aperture. Nature hnd formed b kind 
•rf valve, which closed the aperture from the interior, and thus 
Prarenled the contents of the stomach from escaping ; but 
n pushing il aside, the process of digestion could he seen. 
Through this opening, the appearance of the coats of the stom- 
ach and food, at different stages of digestion, were examined. 
In view of this table, the question may be suggested. 
Is that article of food most appropriate to the system which is 
it easily and speedily digested t To this it may he replied, 
that the stomach is subject to the same law as the muscles 
»nd oilier organs ; exercise, within certain limits, strengthens 
If, therefore, we always eat those articles most easily 
*ested, the digestive powers will be weakened ; if over- 
worked, they will be exhausted. Hence the kind and amount 
of food should be adapted to the maintenance of the digestivu 
powers, and to their gradual invigoralion when debilitated. 

Observation. Food that is most easily digested is not al- 
ways most appropriate to a person convalescing from disease. 
If the substance passes rapi lly through the digestive process, 
it may induce a recurrence of the disease. Thus the simple 
preparations which are not stimulating, as water-gruel, are 
netter for a sick person than the more digestible beef and fish. 
297. The question is not well settled, whether animal or 
vegetable food is best adapted to nourish matt. There are 
nations, particularly In the torrid xone, that subsist exclusively 
on vl'^l tables, while those of the frigid zone feed on fish or 
animal ibod. In the temperate zone, among civilized nations, 
n mixed diet is almost uuiversal. When w_* consider thfl 
organizjtinn of the human system, the form and arrangement 
f the teeth, the structure of the stomach and intestines, wo 
i led to conclude that both animal and vegetable food if 
*)uisite, and that a mixed diet is most conducive to strength, 
ind long life. 
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!£98. The food should br adapted In iht. dislrnxiUe charac- 
ter of the stomach and alimentary canal. The former wiil be 
full, if il contain only a gill ; it may be so distended as to 
contain a quart. The same is true of the intestines. If the 
food is concentrated, or contains the quantity of nutrimeni 
which the system requires, in small bulk, the stomach ana 
intestines wili need the stimulation of distention and frictiou 
which is consequent upon the introduction and transit of the 
innutritious material into and through the alimentary canal, 
[f the food is deficient in innutritious matter, the tendency 
is, to produce an inactive and diseased condition of the di 
live organs. For this reason, nutrient food should have blend- 
ed with it innutritious material. Unbolted wheat bread 
more healthy than hot flour cakes; ripe fruits and vegeiabli 
than rich pies, or jellies. 

Observation. 1st. The observance of this rule is of more 
importance to students, sedentary mechanics, and those indi 
viduals whose digestive apparatus has been enfeebled, than to 
those of active habits and firm health. 

2d. The circumstance that different articles of food contain 
different proportions of waste, or innutritious matter, may be 
made practically subservient in the following way : If, al any 
particular season of the year, there is a tendency to a diarrhoea, 
an article that contains a small proportion of waste should be 
selected for food ; but, if there is a tendency to on inactive 
or costive condition of the intestinal canal, such kinds of food 
should be used as contain the greatest proportion of waste, 
mch articles are most stimulating to the digestive organs, am 
consequently, most laxative. 

299. In the. selection of food, the influence of season and 
climate should be considered. Food of a highly stimulating 
sliaracter may be used almost with impunity during the cold 
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weather of a cold climate ; but in the 
warm climate, it wouli] tic very deleterious. Animal food, 
being more stimulating than vegetable, can be eaten in the 
winter ; hut vegetable food should be uaed more freely in the 



300. The influence of food on the system is modified by 
the age of the individual. The organs of a child are more 
itii'iiive and excitable than those of a person advanced in 
years. Therefore a vegetable diet would be most appropriate 
for a child, while stimulating animal food might be conducive 
to the health of a person advanced in life. 

Observation. When the digestive organs are highly 
impressible or diseased, it is very important to adopt a 
nutritious, unstimu latin g, vegetable diet, as soon as the warm 
season commences. 

301. Habit is another strong modifying influence. If a 
person has been accustomed lo an animal or vegetable diet, 
and there is a sudden change from one to the other, a diseased 
condition of the system, particularly of the digestive apparatus, 
usually follows. When it is necessary to change our manner 
of living, it should be done gradually.* 

302. Some temperaments require more stimulating food 
than others. As a general rule, those persons whose sensa- 
tions are comparatively obtuse, and movements slow, will be 
benefited by animal food; while those individuals whose 
constitutions are highly impressible, and whose movements 
are quick and hurried, require a nutritious and urjstimulat- 
ing vegetable diet. 

* The irMera u gradually developed, and nil changes of food, 
apparel, labor eicreisc, nr position, should be yrmliial. Even nrhangf 
fn.ni • bad to a good habit, on this principle, should be gradual. 

300. What kind, of food are appropriate to old agef Wb,vT What 
kinds to childhood 7 Why ? 3(11. What is the effect when there la a sad- 
On ohjnge from a vegetable to an animal diet! How should all change! 
»( the (jrfenj be made? 3(12. Do different temperament* nquvt* 4iS«mA 
kiaJ,affoed' Wbtl j-BDere/ rule is given? 
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HYGIENE OF THE DIGESTIVE ORGANS. CONTINUED. 



303. The manner in which food should betaken is of much 
practical importance ; upon it the health of the digestive organs 
measurably depends. But few circumstances modify the 
proper manner of taking food, or should exercise any con- 
trolling influence. 

304. Food should be taken at regular periods The inter- 
val between meals should be regulated by the character of tli* 
food, the age, health, exercise, and habits of the individual. 
The digestive process is more energetic and r»pid in the 
young, active, and vigorous, than in the aged, indolent, ana 
feeble; consequently, food should be taken more frequently 
by the former than by the latter class. 

305. In some young and vigorous persons, food mav 
digested in one hour; in other persous, it may rehire four 
hours or more. The average time, however, to digest an o 
nary meal, will he from two to four hours. In all in-lani 
the stomach will require from one to three hours to recruit 
its exhausted powers after the labor of digesting a meal, 
before it will again enter upon the vigorous perfo'ma/>' l e of 

306. Food should not be taken loo frequently. Tf food is 
taken before the stomach has regained its tone and energy by 
f;pose, the secretion of the gistric juice, and the contra"! 



S03. Why is ii important that we regard the manner of lading TO" food } 
WW. How -r. -■■.'■I the inlrrrsts between meals be regulated; s»f. Win is 
the average time required to digest an ordinary meal r 306. Wbr ttiruU 
not food be taken too frequently? 
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of the muscular fibres, will be imperfect. Again, if food is 
taken before the digestion of the preceding meal has been 
completed, the effects will be slill worse, because the food 
partially digested becomes mixed wilb ilint lost taken- There- 
fore the interval between each meal should be long enough 
for the whole quantity to be digested, and the time of repose 
■boaU !« sufficient to recruit the exhausted organs. The 
ll^ljler die person and the more debilitated the stomach, the 
mors important to observe the above directions. 

Observation. Id the feeding of infants, as well as m 
supplying food to older children, the preceding suggestions 
should always be regarded. The person who has been con- 
fined by an exhausting sickness, should most scrupulously 
regard this rule, ; f he wishes to regain his strength and llesh 
with rapidity. As the rapidity of the digestive process is less 
in students and individuals who are engaged in sedentary 
employments, than in stirring agriculturists, i]jv former i/lass 
•re more liable to take food too frequently than the latter, 
while its observance is of givukir importance to the sedentarj 
artisan than to the lively lad and active farmer. 

307. Food *hou/d be well matticattd. All solid nlimenla 
should be reduced to a utate of comparative fineness by the 
teeth before it is swallowed ; the gastric fluid of the stomach 
will then blend with it more readily, and act more vigorously 
in reducing it to chyme. The practice of swallowing 6olid 
food slightly masticated, or "bolting" it down, teudu to 
derange the digestive process and impair the nutrition of tho 

308, JUa-gticntion skovld b<: modr.rati', not rapid. In 1 
ticating food, the salivary glands are excited to action, and 
some time must elapse before they can secrete saliva in suffi- 

Wui pcrsoni would tie bencGiod by ghserving the preceding to- 
»uk>r .107. Whj abould foud be well iiuut i™ied T What in iho effset 
of " butting down " food? SOS. How ehonld mastication be fwrfon 
Wkyf 
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;ient quantities lo moisten it. If the aliment is 
wilh saliva, digestion is retarded ; besides, in rapid eating, 
more food is generally consumed than ilie system demand*, 
or can be easily digested. Laborers, as well as men of leisure, 
should have ample time for taking their meals. Imperfect 
mastication is a prevailing cause of indigestion. 

309. Food should be masticated and swallowed wilkoul 
drink. As the sulivary glands supply lluid to moisten the dry 
food, the use of tea, coffee, water, or any other fluid, is not 
demanded by nature's laws while taking a meal, One objec- 
tion lo " washing down " the food with drink is, the aliment 
is moistened, not with the iraliva, but with the drink. This 
tends to induce disease, not only in the salivary organs, by 
leaving them in a state of comparative inactivity, but in 
die stomach, by the deficiency of the salivary stimulus. 
Another is, large quantities of fluids, used as drinks, give 
undue distention to the stomach, and lessen the energy of the 
gastric juice by its dilution, thus retarding digestii 
drinks taken into the Btomach must be removed by absorption 
before the digestion of other articles is commenced. 

Observation. Were it customary not to place drinks on the 
table until the solid food is eaten, the evil arising from drii 
ing too much at meals would he obviated. The horse 
known to leave his provender, nor the ox his blade of grass, to 
wash it down ; but many persons, from habit rather than thirst, 
drink largely during meals. 

310. The peculiar sensation in the mouth and fauces, called 
thirst, may not always arise from the demand for fluids to 
increase the serum (waler) of the blood, as in the desire for 
drink attendant on free perspiration, for then, pure water 
some diluent drink is absolutely necessary ; but it may be 
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result of fever, or local disease of the parts connected with 
the throat. In macy instances, thirst may be allayed by chew- 
ing some hard substance, as a dry cracker. This excites a 
secretion from the salivary glands, which removes the disa- 
greeable sensation. In thirst, attendant on a heated condition 
of tho system, this practice affordi relief, and is safe; while 
the practice of drinking large quantities of cold fluids, is 
■wsafe, and shoeld never be indulged. 

311. Food or drink should not be taken when very hot. 
When food or drink is taken hot, the vessels of the mucous 
membrane of the gums, tnouLh, and stomach are unduly stim- 
ulated for a short time ; and this is followed by reaction, 
attend -d by a loss of tone, and debility of these parts. This 
practice is a fruitful cause of spongy gums, decayed teeth, 
acre mouth, and indigestion. 

312. Food or drink should not be taken very cold. If 
a considerable quantity of very cold food or liquid he taken 
immediately into the stomach, the health will be endangered, 
■Ml i!" tana of the system will be impaired, from the sudden 
abstraction of heat from the coals of the stomach, and 
Eton surrounding orgi -is, to impart warmth to the cold food 
or drink. This arrests the digestive process, and the food is 
reuiined in the stomach too long, and causes oppression and 
irritation. Consequently, food and drink that are moderately 
heated are best adapted to the natural condition of the diges- 
tive apparatus. 

Observation. Food of an injurious quality, or taken in an 
mpropcr manner, affects the inferior animals as well as man. 
The teeth of cows that are closely penned in cities, and are 
fed on distillery slops, or the unhealthy slops and remnants 
of kitchens, decay and fail out in about two years. Can the 
milk of such diseased animals -be healthy — the proper nour- 
ishment for children ? 

Qi\a mitinflce when it dota and when It duct nut. 111. Why ibould Dot 
frrod ur drink be taken hi.t ? 312. Why ih.itld thtj -lot be t.kco ooidF 
Snow luiuo of the effects of iiupriptr food upuo dfc Interim aalnwl* 
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3)3. The condition of the system should be regarded wh* 
food is taken. This is necessary, as the present ar 
condition of the digestive apparatus is strongly influenced b 
the stale of the other organs of the system. 

314 Food should not betaken immediately after 
exertioit, cither of the body or mind. For all organs in 
action require and receive more blood and nervous fluid, than 
when at rest. This is true of the brain, muscled, and vo- 
eat organs, when they have been actively exercised. The 
increased amount of fluid, both sanguineous and nervous, 
supplied to any organ during extra functional action, is ab- 
stracted from other parts of the- system. This enfeebles and 
prostrates the parts tbat supply the blood and nervous fluid In 
the active organ. Again, when any organ has been in vigor- 
ous action for a few hours, some time will elapse before the 
increased action of the arteries and nerves abates, and a due 
supply of fluids is transmitted toother organs, oran equilibrium 
of nclion in the system is reestablished. 

315. Thus food should not bo taken immediately i 
severe menial labor, protracted speaking, continued i 
or laborious manual toil ; as the digestive organs will be in ■ 
state of comparative debility, and consequently unfit to digi 
food. From thirty to sixty minutes should elapse, after t 
cessation of severe emplovment, before food is taken, 
lime may be spent in cheerful amusement or social conver» 

Observation. The practice of students and accountant! 
going immediately from severe mental labor to their meals, 
is a pernicious one, and a fruitful cause of indigestion and 
mental debility. The custom of farmers and mechanics 
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hurrying from llieir toil to the dinner-table, does much to 
cause dyspepsia and debility among these classes in <om- 
munily. 

316. Severe menial or manual toil should not be entered 
upon immediately after eating. As there is an increased 
iiimmnt uf blood and nervous (luid supplied to the stomach 
nnd ulimentiiry canal during the digestion of food, a deficiency 
exists in other orgnns. This is evinced by a slight palenesa 
nfthe ak'n, and a disinclination lo active thought and exercise. 
Dndef inch circumslances, if either the mind, vocal organs, 
or muscles are called into energetic action, there will bo an 
abstraction or the necessary amount of blood and ner- 
ttius fluid from the stomach, and the process of digestion 
will be arreated. Tins will not only cause disease of the 
digestive organs, but chyle will not be formed, to nourish the 
system. 

Illustration. An English gentleman fed two dogs upon 
simi'ar articles of food. He permitted one to remain quiet in 
a dark room ; ihe other he sent in pursuit of game. At the 
expiration of one hour, he had both killed. The stomach of 
the dog that had remained quiet was nearly empty. The 
food had been properly changed and carried forward into the 
alimentary canal. In the stomach of the dog thai had used 
his muscles in chasing game, the aliment remained nearly 
unaltered. 

317. The same principle may be applied to the action of 
the organs of man. If his mind or muscles act intensely 
soon after eating, the stomach will not be sufficiently stimu- 
lated by blood and nervous fluid to change the food in a 
suitable period. The Spanish practice of having a "siesta," 
or sleep after dinner, is far better than the custom of the 

316. Whj.houldnjtiPFere manual or mental eiertion be made imma- 
daitcl; after eating? State the illu 

custom of resting after dinner ? 
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Anglo-Saxon nice, who hurry from ihcir meals lo (he Geld 
■hop (•or study, in order to save time, which, in loo many 
ins[ance», is tost by u sense of oppression and suffering whkD 
won follows. 

318. in some instances of good health, the infringement of 
this organic law may seem to pass with impunity, but Nature 
though lenient, sooner or later asserts her claims. The prac- 
tice of the Sjiuniard may be improved by indulging, for an 
hour before resuming toil, in moderate exercise of the muscu- 
lar lyatem, conjoined with agreeable conversation and a 
hearty laugh, as this facilitates: digestion, and tends to " shake 
ihe cobwebs from the brain." 

Observation. No judicious teamster drives his animals as 
toon as ihey have swallowed their food, but gives them 
period lor repose, so (hat iheir food may be digested, 
their systems invigorated. In this way, he secures the greai 
amount of labor from his team. 

319. The mind arris an influence upon the digestive pre 
ceis. This is clearly exhibited, when an individual receives 
intelligence of the loss of a friend or of property, lie 
may al the lime be sitting before a plentiful board, with 
keen appetite; but the unexpected news destroys it, becai 
tin- i:\ciied brain withholds ils stimulus. This shows the pro- 
priety of avoiding absorbing topics of thought at meals, as 
labored discussions and matters of business ; hut substitute 
cheerful and light conversation, enlivening wit, humor, the 
social intercourse of family and frieuds ; these keep the brain 
in action, but not in toil. Under such circumstances, the 
olood and nervous fluid flow freely, the work of digestion 
readily commenced, and easily carried on. 

3J0. Indigestion arising from a prostration of the nervm 
*t/*trm, should be (rented with, great care. The food should 

Of to Aagts-SttM rucc? US. Hoffau the Sp»ni=n cn.fom be in- 
pro veil J 319. How is too Influents of the mind nu the digestive proarm 
•.xbibitod? What doe. it aliuw (lie Deoes.itJ uf sroi.liu S r 820. He* 
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be simple, nutritious, moderate in quantity, and taken at regu- 
tar periods. Large quantities of stimulating food, frequently 
taken, serve to increase the nervous prostration, Those 
afflicted should exercise in the open air, and engage^in social 
conversation, that the brain may be excited to a natural 01 
healthy action, m order that it may impart to the digestive 
ort'jr.a the necessary stimulation. 

321. Persons should abstain from eating, at least three 
hows btfore retiring for sleep. It is no unusual occurrence, 
for those persons who have eaten heartily immediately before 
retiring to sleep, to have unpleasant dreams, or to be aroused 
from their unquiet slumber by colic pains. In such in- 
stances, the brain becomes partially dormant, and does not 
impart to the digestive organs the requisite amount of nervous 
influence. The nervous stimulus being deficient, the unchanged 
food remains in the stomach, causing irritation of this organ 

Illustration. A healthy farmer, who was in the habit of 
eating one fourth of a mince pje immediately before going to 
bed, became annoyed with unpleasant dreams, and, among the 
reried images of his fancy, he saw that of his deceased father. 
Becoming alarmed, he consulted a physician, who, after a 
patient hearing of the case, gravely advised him to ea, half of 
a mince pie, assuring him that he would then see his grand- 
father. 

322. When the general si/slem and digestive organs art 
enfeebled, mild, unstimulaling food, in small quantities, s/io 
be girett. In the instance of a shipwrecked and famished 
mariner, or a patient recovering from disease, but a small 
quantity of nourishment should be given at a time. The reason 
for this, is, that when the stomach is weakened from want 
of nourishment, it is as unfitted for n long period of action in 
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digesting food, as the muscles are, under like circumstances, 
for walking. Consequently, knowledge and prudence should 
direct the administration of food under these circumstance*. 



d never does harm when there 
ind, if practically adopted, may 
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rapidly removed from the atom- 
cases of great prostration, 
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The popular adage, that 
is a desire for it," is unt 
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Observation. Liquids 
ach by absorption. He 
when it is desirable to ininxh 
without delay, the animal and v tremble broths 
and convenient form of supplying aliment. 

323. The condition of the skin exercises an important in- 
fluence on the digestive, apparatus. Let free perspiration b; 
checked, either from uncleunliness or from chills, and il will 
diminish the functional action of the stomach and its asso- 
ciated organs. This is one of the fruitful causes of the 
" liver and stomach complaints" among the half-clothed and 
filthy population of the crowded cities and villages of out 
country. Attention to clothing and bathing would likewise 
prevent many of the diseases of the alimentary canal, called 
" season complaints," particularly among children. 

32-1. Restricting the movements of the ribs and diaphragm 
impairs digestion. At each full inspiration, the ribs arc 
elevated, and the central portion of the diaphragm is depressed, 
from one to two inches. This depression is accompanied by 
relaxation of the anterior abdominal walls. At each act o 
expiration, the relaxed abdominal muscles contract, the ril 
are depressed, the diaphragm relaxes, and its central pans 
ascend. These movements of the midriff cause the elevation 
and depression of the stomach, liver, and other abdominal 
organs, which is a natural stimulus of these parts. 
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325. It if" noted of individuals who restrain thfl fret, move- 
ments tf the nbdomina! muscles by tight dresses, that the lone 
and vigor of the digestive organs are diminished. The 
restricted waist will not admit of a full and deep inspiration; 
and so essential is this to health, that abuse in this respect 
Boon enfeebles and destroys the functions of the system. 

326. Pure air is necessary to give a keen appetite and 
vigorous digestion. The digestive organs not only need the 
stimulus of blood, but they absolutely need the influence of 
pure blood, which cannot exist in the system, except when we 
breathe a pure air. From this we learn why those persons 
who sleep in small, ill ventilated rooms, have little or no 
appetite in the morning, nnd why the mouth and throat are so 
dry and disagreeable. The effect of impure biood, in dimin- 
ishing the desire for food, and enfeebling the digestive organs, 
is well illustrated hi (he following incidents. 

Illustrations. 1st. Dr. Reid, in his work on " Ventilation 
of Rooms," relates that an innkeeper in London, when h*. 
provided a public dinner, always spread his tables in an 
under-ground room, with low walls, where the air was con- 
fined and impure. He assigned as a reason for so doing, that 
hb guests consumed only one third as much food nnd wine, 
as if the tables were laid in the open air. 

3d. A manufacturer staled before a committee of the 
British Parliament, that he had removed an jrrnngement for 
ventilating his mill, because he noticed that his men ate much 
more after his mil! was venlilated, than previous to admitting 
fresh air into the rooms, and that he could not afford to have 
them breathe pure air. 

Observation. Many of the cases of indigestion among 
clergymen, seamstresses, school teachers, sedentary ine- 

Mi. Whtt ii observed of those indmdumli that reitrkt the movement! 
■f tb« iMominii nium-les 7 321). Why Ij pare air neceiiBXY to rigoron* 
algaatioiir 0i>« fflostratlon lit- Illustration !d, WbU U om tun >f 
InCijeition mnjuBg lie •edenUry olmJI in tb* oommnnilvf 
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chanics, and factory operatives, are produced by breaihir-; 
the impure air of the rooms they occupy. These cases can 
be prevented, as well as cured, by proper a teution to 

327. The position of a person, in standing or sifting. 
exerts an influence upon the digestive organs. If a person 
lean, or stoop forward, the distance between the pelvic bones 
and the diaphragm is diminished. This prevents the de- 
pression of the diaphragm, while the stomach, liver, pancreas, 
and other abdominal organs, suffer compression, which indt 
many severe diseases of these organs. As healthy and 
developed muscles keep the spinal column in an erect powitu 
which conduces to the health of the organs of digesti 
child should be taught to avoid all positions but the erect, while 
studying or walking. This position, combined with unre- 
stricted waists, will do much to remove the now prevalent 
disease, dyspepsia. 

328. Whatever kind of aliment is taken, it is separated 
into nutriment and residuum ; the former of which is con- 
veyed, through the medium of the circulation, to all organs 
of the system, and the latter, if not expelled, accumulates, 
causing headache and dizziness, with n general 
and, if allowed to continue, it lays the foundation of a long 
period of suffering and disease. For the preservation of 
health, it is necessary that there should be a daily evacuation 
of the residual matter. 

: diseases of the digestive organs, 
i inactive, or costive condition of 
* may be removed in many 
, by friction over the abdominal 
effort at some stated period each 
b the residuum. In acute 






Observation. In chroni 
very frequently, there is a 
the alimentary canal. Thi 
ind relieved in 
organs, and by making 
day, (evening is best,) 




btouni of tub diqesttvb organs. 13d 

diseases, as fever, regard should be given to regularity in re- 
lieving the intestines of residuum. Attention to t bis sugges- 
tion will in many instances obviate the necessity of cathartic 

329. We would add, for the benefit of those afflicted witl. 
hemorrhoids, or piles, that the best time for evacuating the 
intestinal canal would be immediately before retiring for ths 
night. During the night, while recumbent, the protruding 
ports return to their proper place, und the surtounding organs 
acquire increased tone to retain lliem. The some observance 
will Ho much to prevent such prostrating diseases.* 

330. To recapitulate : digestion is most perfect when the 
action of the cutaneous vessels is energetic ; the brain and 
vocul organs moderately stimulated by animated conversa- 
tion ; the blood well purified ; the muscular system duly 
exercised ; the food of an appropriate quality, taken in proper 
quantities, at regular periods, and also properly masticated. 

* The urinary organs, M well us l he inlestJDiil canal, should b* 
frequently and regularly evacuated. Some moat distressing nud 
frequently incurable complaints are caused by false customs and 
false delicacy in this particular. Teachers should be partioJlurly 
careful, and regard this suggestion in reference to young pup 
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331. The ultimate object of the food and drink introduced 
into the body, Sb to furnish material to promote the growth 
and repair the waste of the organs of the system. The for- 
mation of chyle (the nutrient portion of the food) has been 
traced through the digestive process, and its transfer into the 
rein at the lower part of the neck, from which it is conveyed 
io the heart; and, finally, in the lungs it assimilates to tin: 
character of blood. 

33'^ The blood, after standing a short time, when drawr 
from its vessels, separates into sfi'rum, (a watery fluid,) and 
eo-ag'n-luin, (clot.) This fluid is distributed io every pari of 
the system There is no part so minute that it does not 
receive blood. The organs by which this distribution it 
eJTected are so connected that there is properly neither begi 
ning nor end ; but as it respects their functions, they a 
nected in a complete circle. From this circumstance, 1 
are called the Circulatory Organt. 

ANATOMY OF THE CIRCULATOR* ORGANS. 



* are the Heart, Ar'tt-riea 



333. The CIRCOLATOHT o 

Veins, and Cap 'il-la-ries. 

334. The heart is placed obliquely, in the left cavity of 
•he chest, between the right and left lung. Its general form 
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B that of an inverted cone, the base of which ii directed 
upward and backward, toward the right shouldei, while iut 
cppx points forward to the left Btdi., about three inches from 
the sternum to the space between the fifth and sixth ribs. Its 
under side rests upon the tendinous portion of the diaphragm 
The heart is surrounded by a sac, called the per-i-ear'di-wn. 
(heart-case.) The interior surface of (bis membrane secretes 
a watery fluid, that lubricates the exterior of the heart, and 
obviates friction between il and the pericardium. 



Fig. 66. 



Fig. 67. 




Observation. In health, there is usually about a tea-spoon- 
ful of fluid in the pericardium. When these parts are dis- 
eased, it may be thrown out more abundantly, and sometimes 

* AH vessels that curry blood to the heart, ne cutlet! taint. 
rcwela that cairy blowl from the heart, are .-alleil aruritt. 



156 



ANATOMY, PUTSIOLOOT, 



amounts to several ounces, producing a disease called drop*} 
of tin." 1 heart. But till the unpleasant sensations in the region 
of the heart are not caused by an increased amount of fluid in 
the pericardium, as this disease is not of frequent occurrence. 
335. The heart is composed of muscular fibres, that 
traverse it in different directions, some longitudinally, hut 
most of ihem in a spiral direction. The human heart is a 
double organ, or it has two sides, called the right and the lei 
The compartments of the two sides are separated by a n 
cular irp'tum, or partition. Again, each side of the heart u 

iivided into two parts, called the Au'ri-cle (deaf ear) and the 

Ven'tri-cle. 




muscularity from the ventri- 
and of a bluish color, 
designed to contain the 



336. The auricles differ 
cles. Their walls are thinm 
cavities are a kind of 
arriving by the vi-ins. 

337. The ventricles not only have ".heir waHs thicker 
than the auricles, but ihey differ in their internal structure. 
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From the interior of these cavities arise fleshy columns, called 
eo-lum'iia ear'ne-te. The walls of the left ventricle are thicker 
and stronger than those of the right. 

338. The cavities in the right side of the heart are triangu- 
lar in shape ; those of the left, oval, Each cavity wrll con- 
tain about two ounces of blood. Between the auricle and 
ventricle in the right side of the heart, there are three folds, 
or doublings, of thin, triangular menbrane, called the Iri-ats ■ 
pid valves. Between the auricle and ventricle in the left side. 
there are two valves, called the mi'tral. There are seen pass- 
ing from the floating edge of these valves to the columns 
cametE, small white cords, called ehor'da tm'di-tia, which 
prevent the floating edge of the valve from being carried into 
the auricle. 

339. The right ventricle of the heart gives rise to the Put'- 
mo-na-ry anery ; the left ventricle, to a large artery called 
the A-ort'a. At the commencement of each of these arteries 
there are three folds of membrane, and from their shape, they 
are called xem-i-Iu'nar valves. 

340. The heart is supplied with arteries and veins, which 
ramify between its muscular fibres, through which its nutrient 
blood passes. It has, likewise, a few lymphatics, and many 
■mall nervous filaments from the sympathetic system of nerves. 
This organ, in its natural state, exhibits hut slight indications 
of sensibility, and although nearly destitute of the sensation of 
touch, it is yel, however, instantly affected by every painful 
bodily excitement, or strong mental emotions. 

Observation. To obtain a clear idea of the lean and its 
valves, it is recommended to examine this part of an ox or 
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calf, III order that each ventricle be opened without mutilat- 
ing the fleshy columns, tendinous coids, and valves, cut or 
each side of the septum parallel to it. This may be easily 
found between (he ventricles, as they differ in thickness. 

341." The ARTERIES are the cylindrical tubes that convey 
the blood from the heart to every part of the system. They 
are dense in structure, and preserve, for the most part, the 
cylindrical form, when emptied of their blood, which is their 
condition after death. 

342. The arteries ore composed of three coats. The 
external, or cellular coat, is firm and strong; the middle, or 
fibrous coal, is composed of yellowish fibres. This coal is 
elastic, fragile, and thicker than the exlernal coal, lis elas- 
ticity enables the vessel to accommodate itself to the quantity 
of blood it may contain. The intermil coat is a thin, serous 
membrane, which lines the interior of the artery, and gives 
it ihe smooth polish which that surface presents, It is con- 
tinuous with the lining membrane of the heart. 

313. Communications between arteries are free and nu- 
merous. They increase in frequency with diminution in 
the size of the branches, so that through the medium of the 
minute ramifications, the entire body may be considered as 
one circle of inosculation. The arlerics, in their distribution 
through ihe body, are enclosed in a loose, cellular investment, 
called a sheath, which separates them from the surrounding 



344. The pulmonary artery commences in front of the 
origin of the aorta. It ascends obliquely to the under surface 
of the arch of the aorta, where it divides into two branches, 
one of which passes to the right, the other to the left lung. 
These divide and subdivide in the structure of the lungs, and 
the capillary vessels, which *Torm a net-work 

.. Wbmture arteriej T 342. Give their itruoture. 343. Whit ii nld 
a Mnimumcntionj between tbe urtBrici? In tlieir distribution, bow 
>e; isparsted from tbe surrounding tiuuei ' 344. Dcj-iilje th* pal- 
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around the air-cells, and become ooLtinnous with the uiinuta 
branches of the pulmonary veins. This artery convoys the 
impure blood to the lungs, and, with its corresponding veins, 
est*' ,; hhe8 the later, or pulmonic circulation 

Fi?. 69. 




bj mull lUrk [»pihi# huiiikI the iiinruin q( tL# lunges. 

3*5. Tlie aorta proceeds from the loft ventricle of the 
heart, *nd contains the pure, or nutrient blood. This trunk 
gives off branches, which divide and subdivide to their ulti- 
mate ramification^ (-"iisfLituting the great arterial tree which 
pervades, by its minute subdivisions, every part of the animal 
frame. This great artery and its divisions, with their return- 
ing veins, constitute the greater, or rysttmic circulation. 
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346. The veins are the vessels which return the blood to 
the auricles of the heart after it has been circulated by the 

What loM fig. TO ropre;entI 348. What are ttaa HtMf 
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arteries through ihe various tissues of the body. They are 
thinner and more delicate in structure than the arteries, so 
that when emptied of their blood, they become flatiened and 
collapsed. The veins commence by minute radicles in the 
capillaries, which are every where distributed through ihe 
textures of the body, and coalesce to constitute larger and 
larger branches, till they terminate in the large trunks which 
convey the dark-colored blood directly 10 the heart. In diam- 
eter they are much larger than the artsrics, mid, like those 
vessels, their combined area would constitute an imaginary 
cone, the ape* of which is placed at the heart, and ilio base 
at Ihe surface of the body; 

347. The communications botween the veins are more 
frequent than between the arteries, and take place between 
the larger as well as among the smaller vessels. The office of 
these inosculations is very apparent, as lending to obviate the 
obstructions to which the veins are peculiarly liable, from the 
thinness of their coats, and from inubilily to oif-rcome great 
Impediments by the force of their current. These lubes, as 
arteries, are supplied with nutrient vessels, and it 
; presumed that nervous filaments from the sympathetic 
s are distributed to their coats. 

. The external, <r cellular coat of the veins, is dense 
and firm, resembling the cellular tunic of the arteries. The 
middle coat is fibrous, like that of the arteries, but extremely 
thin. The internal coat is serous, and also similar to that of 
the arteries. It is continuous with the lining membrane of the 
heart at one extremity, and with the lining membrane of the 
capillaries at the other. 

349. At certain intervals, the internal coal forms folds, or 

Where do tncj comment* I 317. What ii mid of their tommunici- 
linns? What lithe apparent de.ign of the inosculations of tbe 
What tcm*1( «re distributed to the coats of the vein* ? 348. Give the 
itracture of tte coati of the \eina. 319. How are the valval i 
•eiiia formed > 
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duplicates, which constitute valves. They are generally*".! 
posed of two semilunar i'ukls, one on each side of the ves 
The free extremity of the valvular folds is concave. 
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9 constitute a microscopic net work. 
;ributed through every part of the body as to 
render it impossible to introduce the smallest needle beneath 
the skin, without wounding several of these lino vessels. 
They are remarkable for the uniformity of diameter, and for 
the constant divisions and communications which take place 
between them. 

351. The capillaries inosculate, on the one hand, with the 
terminal extremity of the arteries, and on the other, with the 
commencement of the veins. They establish the communi- 
cation between the termination of the arteries and the begin- 
ning of the veins. The important operations of secretion 
and tne conversion of the nutrient materials of the blood into 
Done, muscle, &c, are performed in these vessels. 



Fig. 72. 



Fig. 73. 




SSO. What do the capillaries constitnte ? For what 
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CHAPTER XVI 
PHYSIOLOGY OF THE CIRCULATORY OttGANS. 

352. The walla of all the cavities of llic heart are com- 
posed of muscular fibres, which are endowed with thr 
property of contracting and relaxing, like the muscles of tlie 
extremities. The contraction and relaxation of the mus- 
cular tissue of the heart, produce a diminution and en- 
largement of both auricular and ventricular cuvilies. The 
right and left auricles contract simultaneously. When these 
contract, the right and left ventricles dilute. The dilatation of 
the ventricles is termed the di-as'to-Ie of the heart ; their con- 
traction, its tys'lo-le. 

353. The ventricles contract quicker and more foreil 
than the auricles, and they are three times longer in dilating 
than contracting. The walls of the right ventricle, bei 
thinner than the left, are more distensible, and thus this cavity 
will contain a greater amount of blood. 'This arrange mem 
adapts it to the venous system, which is more capaci 
the arterial. The thicker and more powerful walls of the 
left ventricle adapt it to expel the blood to a greater distance. 

354. The valves in the heart permit the blood to (low from 
the auricles to the ventricles, but prevent its rellowing. 

i at the commencement of the aorta and pulmonary 
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■rtery, permit the blood io flow from the ventricles into these 
■fcsst'ls, but prevent its naming, 

355. Tlie '-lnction of the different puns of the heart, 
will be given, by aid of fig. 74. The blood passes from the 
right auricle (3) into the right ventricle, (5,) and the tricuspid 
valves (6) prevent its reflux; from the right ventricle the 
blood is forced into the pulmonary artery, (7,) through which 
it passes to the lungs. The semilunar valves (9) prevent 
this circulating fluid returning to the ventricle. The blood, 
while passing over the air-cells in the lungs, in the minute 
divisions of the pulmonary artery, is changed from a bluish 
col >r to n bright red It is then returned to the left ajricle 
of the heart by the pulmonary veins, (11, 11.) 
Kg- 74. 
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Observation. If the blood 
will not flow to the pulmonary ve 
seen in instances of death from drc 
acid, &c. The same is true, but 
viduals whose apparel is tight, as well it 
im|uire air, or have diseased lungs. 

356. The left auricle, ( 12,) by its contraction, forces t 
blood into ihe left ventricle, ( 14.) The mitral valves ( 15) pre- 
vent its reflowing. From the left ventricle the blood is forced 
inlo the aorta, (16,) through which, ami its subdivisions, it U. 
distributed to every part of the system. The semilunar valves 
(17) prevent its returning. 

Observation. The parts of the circulatory organs i 
liable to disease are the valves of the heart, particularly tl 
mitral. When these membranous folds become ossified or 
ruptured, the blood regurgitates, and causes great distress in 
breathing. The operations of the system are thus disturbed, 
as ihe movements of the steam engine would be if its valve* 
were injured, or did not play freely. 

357. The difference between the functions of the p 
nary arterv and aorta is, the former communicates with the 
right ventricle of the heart, and distributes only impure blood 
to ihe lungs ; the other connects with the left ventricle of the 
heart, and distributes pure hlood to the whole body, the lungs 
not excepted. At the extremity of the divisions of the aorta, 
as well as the pulmonary artery, are found capillary vessels. 
This curious net-work of vessels connects with the minute 
veins of the body, which return the blood to the heart. 

Observation. The function of the veins of the systemic 
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' reo lull'. m is similar 10 the office of the arteries in the lungs, 
**»d that the veins of the pulmonic circulation transmit to the 
^^=an the pure, or nutrient blood, and thus supply the arterie» 
tt *F" the general system with assimilating fluid. 

356. The veins that receive the blood from all parts of the 
*^^idy, follow nearly the same course as the arteries. The 
*"*iyriads of these small vessels beneath the skin, and others 
*-Viat accompany the arteries, at last unite and form two large 
trunks, called ve'an ca'va as-ceitd'ens, and descend' ens. 

Obstrcalion. A peculiarity is presented in the veins which 
cume from the stomach, spleen, pancreas, and intestines. 
After forming a large trunk, they enter the liver, and ramify 
i;ke ihe arteries, and in this organ they again unite into ft 
■rvink, and enter the ascending vein, or cava, near the heart. 
This is called the portal circulation. 

359. The ventricles of the heart contract, or 
beats, about seventy-five limes every minute, 
infants, more than a hundred times every m: 
persons, less than seventy-five times every 
■snergy of the contraction of this organ vario: 
individuals of the same age. It is likewise modified by the 
health and lone of the system. It is difficult to estimate the 
muscular power of the heart; but, comparing it with other 
muscles, and judging from the force with which blood is 
ejected from a severed artery, it must be very great. 

Obserralion. The phenomenon known under the name of 
p-tlse, is the motion caused by the pressure of the blood 
against the coals of the arteries at each contraction of the 
ventricles. 

360. The following exoeriment will demonstrate that the 
uiood flows from the heart. Apply the fingers upon the artery 

3S9. Wh»t if to« eouiw or the v 
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at the ivnsi, at two different points, about two inches apart; 
if the pressure be moderately made, the " pulse " will be felt 
at both points. Let the point nearest the heart be pressed 
firmly, and there will be no pulsation at the lower point ; b-il 
make strong pressure upon the lower point only, and the pul- 
sation will continue at the upper point, proving that the Wood 
flows from the heart, in the arteries, to different parts cf tiie 
system. 

361. Thore are several influences, either separately or 
combined, that propel the blood from the heart through the 
arteries, among which may be named, — 1st. The contraction 
of the muscular walls of the heart. 2d. The contractile ami 
elastic middle coat of the arteries aids the heart in impelling 
the blood to the minule vessels of the system. 3d. The 
peculiar action of the minule capillary vessels is considered, 
by some physiologist*, as a moiive power in the arterial cireu- 
Iniiori. 4th. The pressure of the muscles upon the arteries, 
when in a state of contraction, is a powerful agent, particu- 
larly when they ore in aclive exercise. 

363. The following ex peri men is will demonstrate that the 
blood from every part of the system flows to the heart by the 
agency of the veins. 1st. Press firmly on one of the vein* 
upon the back of the hand, carrying the pressure toward the 
fingers ; for a moment, the vein will disappear. On remov- 
ing the pressure of the finger, it will reappear, from the blood 
rushing in from below. 

2d. If a tape be tied around the arm above the elbow, the 
veins below will become larger and more prominent, and also 
.i greater number will be brought in view, while the veins 
above the tape are less distended. At this time, apply the fin- 
ger nt the wrisi, and the pulsation of the arteries still continues, 
showing that the blood is constantly (lowing from the heart 

861 State the influences that propel the blood from the hem, J62. D* 
inojislrmte by the first experiment thnl the blond Howi to tne Heart. By lb* 
■cennd riper i incut. 



PHTSIOI.OGT OF THE CIHCL'LATORT ORGANS. 169 

U.i'ougli the arteries, into the veins ; and the increased size of 
tlie veins shows thai the pressure of the tape prevents its 
flowing back .o the heart. 

363. The influences that return the blood to the heart through 
Jie veins, are not so easily understood as those that act on the 
blood in the arteries. Some physiologist! have imputed an 
active propulsive power to the capillary vessels in carrying 
the blood through the veins. This is not easily explained 
and perhaps it is as difficult to understand. An influence 
upon which others have dwelt, is the suction power of the 
heart in active dilatation, auing as a nil afror.ee {power in 
front) in drawing blood to it. 

364. Another influence that aids the venous circulation in 
■ttributed to the propulsive power of the heart. It is no 
easy to comprehend how this power of the heart can be 
extended through the capillary vessels to the blood in the 
veins. Again, an important agency has been found, by some 
physiologists, in the inspiratory movements, which are sup- 
posed to draw the blood of the veins into the chest, in ordei 
to supply the vacuum which is created there by the elevation 
of the ribs and the descent of the diaphragm. 

365. One of the most powerful causes which influence the 
venous circulation, is the frequenlly-reeurriiig action of the 
muscles upon the venous trunks. When the muscles are 
contracted, they compress that portion of the veins which lie 
beneath the swell, and thus force the blood from one valve to 
las other, toward the heart. When they are relaxed, the 
veins refill, and are compressed by the recurring action of 
lite muscles. 

Obscrvatian. The physician, in opening a vein, relies on 
the energetic contractions and sudden relaxations of the 
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muscles, when he directs the patient to clasp the head of a 
cajie, or the arm of a chair ; these alternate motions of the 
muscles cause an increased Bow of blood to the veins of the 
ligated arm. 

366. The muscles exercise an agency in maintaining the 
Ye.ioua circulation at a point above what the heart could per- 
form. As the pulsations are diminished by rest, so ihey ate 
accelerated by exercise, and very much quickened by violent 
t:lFort. There can be little doubt that the increased rapid- 
ity of the return of blood through the veins, is, of itself, n 
sufficient cause for the accelerated movements of (lie heart, 
during active exercise. 

Otntrvation. The quantity of blood in dideivni individuals 
varies. From twenty-live to thirty-live pounds may bo consid- 
ered an average estimate in a healthy adult of medium aize. 
The time in which the blood courses through the body and 
returns to the heart, is different in different individuals. Many 
writers on physiology unconditionally limit the period to three 
minutes. It is undeniable that the size and health of a per- 
son, the condition of the heart, lungs, and brain, the quantity 
of the circulating fluid, the amount and character of the 
inspired air, and the amount of muscidor action, exert a mod- 
ifying influence. The time probab'y vires from three la 
eight minutes. 

MB. Wb»t c»uiei the iocelei»ted moTenien 
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CHAPTER XIX. 

HYGIENE OF THE CIRCULATORY OKGA***' 

its 

367. If any part of the system is deprived of blood* w 

vitality will cease ; but, if the blood is lessened in quantity 
a limited extent, only the vigor and health of the part will ■* 
impaired. The following conditions, if observed, will faW^ 
the free and regular supply of blood to all portions of \t* e 
system. 

368. The clothing should be loosely worn. Compression 
of tmy kind impedes the passage of blood through the vessels 
of the compressed portion. Hence, no article of apparel 
should be worn so as to prevent a free flow of blood through 
every organ of the body. 

369. The blood which passes to and from the brain, flows 
through the vessels of the neck. If the dressing of this part 
of the body is close, the circulation will be impeded, and the 
functions of the brain will be impaired. This remark is par- 
ticularly important to scholars, public speakers, and individu- 
als predisposed to apoplexy, and other diseases of the brain. 

370. As many of the large veins lie immediately beneath 
the skin, through which the blood is returned from the lower 
extremities, if the ligatures used to retain the hose, or any 
other article of apparel, in proper position, be tight and 
inelastic, the passage of blood through these vessels will be 



367— 386. Give the hygiene of the circulatory organs. 367. What effect 
will be produced on the body if it is deprived of blood ? If the blood if 
only lessened in quantity ? 368. Why should the clothing be worn loose t 
469. What is said of dressing the neck ? To what persons is this remark 
applicable r 370. How are enlarged veins frequently produced ? 
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°'«!nicied, producing, by their distention, the vuricoso, or 
^■alarged veins. Hence elastic bands should always be used 
*Vjf these -wrposes. 

:i"l. An equal temperature of all parts of the system pro- 
^totts health. A chiil on one portion of the body diminishes 
Vlie size of its circulating vessels, and the blood which 
should distend and stimulate the chilled part, will accumulate 
in other organs. The deficiency of blood in the chilled portion 
Induces weakness, while the superabundance of sanguineous 
fluid may cause disease in another part of the system. 

372. The skin should be kept not only of an equal, but at its 
natural temperature. If the skin is not kept warm by adequate 
clothing, so that chills shall not produce a contraction of the 
blood-vessels and a. consequent paleness, the blood will recede 
from the surface of the body, and accumulate in the internal 

^ans. Cleanliness of the skin is likewise necessary, for the 
reason, that this condition favors the free action of the cutane- 
ous vessels. 

Observation. When intending to ride in a cold day, wash 
the face, hands, and feet, in cold water, and rub them smartly 
with a coarse towel. This is far better to keep the extrem- 
ities warm, than to take spirits into the stomach. 

373. Exercise promotes the circulation of the blood. As 
the action of the muscles is one of the important agents which 
propel the blood through the arteries and veins, daily and 
regular exercise of the muscular system is required to sustain 
r vigorous circulation in the extremities and skin, and also to 
maintain a healthy condition of the system. The best stimu- 
lants to improve the sluggish circulation of an indolent patient, 
w'hose skin is pale and whose extremities are cold, are the 

3Tt- Why should the temperature of the body be equal ) 372. Whj 
•hnnld the skin be keyi at its nutnn.1, as well as .it nn equal tempemtura t 
Wh»t pt.ctieal observation when intending In ride in a eold dly I 373. Wby 
exercise promote health? What lie good stimulants fur ilugpab 
"ireulLtiori iu the indolent I 
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a* vigorous muscular exercise with agreeable mental 
action, and thit systematic application lo the skin of cold 
Water, attended with friction. 

liluslrnliiin. The coach-driver nud teamster throw tlieii 
erinH around their bodies to warm them when cold. The 
muscles thai are called into action in swinging the arms, force 
ii greater quantity of blood into the chilled parts, and, conse- 
quently, more heat is produced. 

374. When a number of muscles are called into energetic 
action, a greater quantity of blood will be propelled to die 
lungs and heart in a given time, thi"> when the muscles are 
in a state of comparative inaction. It is no uncommon occur- 
rence, that before there is a proper expansion of the respira- 
tory organs to correspond with the frequency a. id energy of 
the movements of the muscles, there is an accumulation ol 
blood in the lungs, attended by a painful sensation of fiilne^ 
and oppression in the chest, with violent and irregular action 
of the heart. This condition of the organs of the chest, called 
congestion, may lie followed by cough, inflammation of the 
lungs, asthma, and a structural disease of the heart. 

375. To avoid these sensations and results, when we feel 
necessitated to walk or run a considerable distance in a short 
time, commence the movements in a moderate manner, 
increasing the speed as the respiratory movements become 
more frequent and their expansion more extensive, so that a 
midicient amount of air may be received into the lungs to 
purify the increased quantity of blood forced into them. The 
same principles should be observed when commencing labor, 
and in driving horses and other animals. 

Ooai.roat'um. When a large number of muscles are called 
into action lifter tspose, as when we rise from a recumbent or 

374. Whml la the .Hoot when ■ nor 
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witting posture, the blood is impelled 10 the heart witn a very 
atrcng impetus. If that organ should be diseased, il may 
arrive there in larger quantities than can be disposed of, and 
death may be the result Hence the necessity of avoiding all 
sudden and violent movements, on the part of those who have 
either a functional or structural disease of the heart. 

376. The mind exercises no inconsiderable influence upon 
the circulatory organs. When an individual is stimulated by 
hope, or excited by anger, the heart heats more forcibly, and 
the arteries act more energetically, than when a person is 
influenced by fear, despair, or sorrow. Consequently, tho 
system is more fully nourished, and capable of greater cxei 
tion, when the former condition obtains, than when '.he latter 

317. The quality and quantity of the blood modify the 
action of the heart ami blood-vessels. If this fluid 19 
abundant and pure, the circulatory vessels net with more 
mergjr than when it is deficient in quantity or defective in 
quality. 

Illustrations. 1st. In an athletic man, whose heart beats 
forcibly, and whose pulse is strong, if a considerable quantity 
of blood is drawn from a vein, as in bleeding, the heart will 
beat feebly, and the pulse will become weak. 

2d. When the blood is made impure by inhaling vitiated air, 
the action of the heart and arteries is diminished, which pro- 
duces an effect similar to that which takes place when blood 
is drawn from a vein. 

378. Hemorrhage from divided arteries should be imme- 
diately arrested. When large blood-vessels are wounded or 
cut, the flow of blood must be immediately stopped, or the 
person soon faints, and the heart ceases its action. If it is a 
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two ends. This knot should be placed over the artery, be- 
tween the wound and the heart, and the ends carried around 
the limb and loosely tied. A stick, five or six inches long. 
Would be placed under the hand kerchief, which should be 
twisted until the knot has made sufficient compression on the 
snery to allow the removal of the lingers without a return 
of bleeding. Continue the compression until a surgeon can 
te called. 



Pig. 78. 



Fig. 79. 




Fl(- 19. A. C. The Irult of I 
• ■ ttw knnllwl IjiiniHuri-liii 
Jt II slmulil bt (.!.:■ i-il njipuail* i l,r 

380. When an artery of the arm is cut, elevating the 
ttinded limb above the head will tend to arrest the flow of 
blood. In a wound of a lower limb, raise the foot, so that it 
."hall be higher than the hip, until the bleeding ceases. 

Illustration. On one occasion, the distinguished Pr. Na- 
than Smith was called to a person who had divided one of 



Wh.t i> «h ■: 
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the knee. After trying in vain to 
o as to secure it, he caused the fool 
■aied higher than the hip. At the first instant the 
forced from the wound iiboul twelve inches; in 
it was diminished to three or four; and, in a 
:, the bleeding ceased. This Dr. S. called lm 
operation ; and it was truly great in limplicitg 
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381. The practical utility of every person knowing the 
proper means of arresting hemorrhage from severed arteries, 
is iilustmted by tile following incidents. In 1848, in the town 
of N., Mass., a mechanic divided the femoral artery; although 
several adult persons were present, he died in a few miuutes 
from loss of blood, because those persons were ignorant of the 
meiliod of compressing severed arteries until a surgeon could 
be obtained. 

382. In 1846, a similar accident occurred in the suburbs 
of Philadelphia. While the blood was flowing copiously, a 
lad, who had received instruction on the treatment of such 

nccidents at the Philadelphia High School, rushed through 
the crowd that surrounded the apparently dying man, 
placed his finger upon the divided vessel, and continued 
the compression until the Weeding artery was secured by a 
Burgeon. 

383. In "flesh wounds," when no large blood-v 
divided, wash the part with cold water, and, when bleeding 
has ceased, draw the incision together, and retain it with 
narrow strips of adhesive plaster. These should be put on 
smoothly, and a sufficient number applied lo cover the wound. 
In most instances of domestic practice, the strips of adhesive 
plaster are too wide. They should not exceed in width one 

381. Relate the first incidrnt ihowisg the utility of every person knov 
ing the proper method of nrrestiug the flow of blond from divided i 
rim. 382. Tho ser.ocd incident. 383. How should "flesh wotudi " 
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fourth of an inch. Then apply a loose bandage, and avoid 
all " healing salves," ointments, and washes. In removing 
the dressing from a wound, both ends of llie strips of piaster 
should be raised and drawn toward the incision. The lia- 
bility of the wound re-opening is thus diminished. 

Obsenation. The union of the divided parts is effected by 
the aciion of the divided blood-vessels, and not by salves and 
ointments. The only object of the dressing is to keep the 
parts toget.her, and protect the wound from air and impurities. 
Nature, in all cases of injuries, performs her own cure. Such 
simple wounds do not generally require a second dressing, 
and should not be opened until the incisions are healed. 



Fig. 80- 




384. In wounds made by pointed instruments, as a nail, or 
in lacerated wounds, as those made by forcing a blunt instru- 
ment, as a hook, into the soft parts, there will be no direct 
and immediate union. In these cases, apply a soothing poul- 
tice, as one made of Unseed meal, and also keep the limb 
still. It is judicious to consult a physician immediately, in 
punctured or lacerated wounds, because they often induce 
the most dangerous diseases. 

385. Wor.nds caused by the bite of rabid animals or ven- 
omous serpents, should be immediately cleansed with pure 
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watci. In many instances, the application of suction, eilliet 
wild " cupping glasses," or (lie rnouih, will prevent tbe inu* 
(taction of the poisonous miiticr into llie system by absorption, 
When this is elferled, cover the wound with a soothing 
poultice, ns one made of slippery elm bark. 

Observation. Although animal poisons, when uitrodused 
into the circulating fluid through the broken surface of the 
skin, frequently cause death, y el they can be taken into tin 
mouth and stomach with impunity, if the mucous membrane 
which lines ihese pans is not broken. 



Fig. 81. 




3Wt. 'Die proper position of the limbs favors the union of 
wounds. If the incision be upon the anterior part of the leg. 
between the knee and ankle, extending the knee and bending 
the ankle will nid its closing. If it be upon the back part ol 
the leg, by extending the foot and bending the knee, thi 
gaping of the incision will be diminished. When wound* 
OQCUI upon Hie trunk or upper extremities, let the position if 
the person be regarded. 
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CHAPTER XX. 



ABSORPTION. 

3&; tiox is the piwess by which the mateiials of 
removed from me olimentary canal, to be con- 
veyed inlo ihe circulatory vessels.. It is likewise the process 
by which the particles of matter that have become injurious, 
or useless, are removed from the mass of fluids and solids 
of which the body is composed. These renovating and 
rjmoving processes are performed by two sets of vessels. 
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388. The vessels thai act exclusively for the growth and 
renovation of the system, are found only in the alimentary 
cannl. They are called Incteiils. The vessels whase sole 
function is to remove particles of t 
are called Lym-phal' ins. The radico 
the veins, in many, and it may be i 
perform the office of absorption. 

Observation. This fact accounts 
venous system exceeding the arterial. Had the veins no other 
function to perform, beside returning the blood that had been 
distributed by the arteries, it would be reasonable to suppose 
that (his system would be less than the arterial, but the reverse 
is known to be true. 

389. The lymphatic vessels, in structure, resemble the 

387. Define abiorptioo. 38S— 301. Oivt the anatomy of the fytnphotw 
rmeU. 388. What ire those vessels culled thut act cidosiveli far the 
>n of the bodi 1 Those whose office i» to remove Ihe 
cil i What other vessels perform Ihe office of ib 
■ration. 389. Describe the tjmphatioi. 

Hi 
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lacieais. They exist in great numbers in the akin and mucous 
membranes, particularly ihose of ihe lungs. Though « 
lymphatics havt been Iraced 10 the brain, il is presumed thai 
ihey exist there, as rhis part of the body is not sxeapl from 
the composition and decomposition, which are perpetual n 
the body. These vessels are extremely minute at their oriBHi, 
so thai in many parts of the system ihey cannot be detected 
without iliv aid of 



Fig, 83. Fig. 




Fig B2. A tingle Ijrmpliollc imi 
?if . 83. Tilt nlvel of a lyraphi 
fig. 64. 1. A lymphatic (land • 

390. The lymphatic vessels, like the veins, diminish In 
otimher as they increase in size, while pursuing their course 
■xiward the large veins near the heart, into which they pour 
their contents. The walls of these vessels have two coals, 
of which the external one is cellular, and is capable of con- 
siderable distention. Tho internal coat is folded so as to form 

Wh»t U represented bj- 6g. 82T By Eg. f 



PHTSIOLOGY OF THfi LYMPHATIC VESSELS. 183 



>m«», ike those in the veins. Their walls are so ttiin, thai 
these Mds give them the appearance of being knotted. 

391. At certain points, the lymphatic vessels puss through 
distinct, soft bodies, peculiar to themselves, which lire culled 
lymphatic glands, which are to these vessels what the mesen- 
teric glands are to the lacteals. The lymphatic glands vary 
in form and in size. They ore extremely vascular, and 
appear to consist of a collection of minute vessels. These 
glands are found in different parts of the body, hut are most 
numerous in the groins, axilla, or arm-pits, neck, and cavities 
of the chest and abdomen. 

Obterralion. From exposure to cold, these glands are 
frequently enlarged and inflamed. They are known under 
ho name of " kernels." They are often diseased, particu- 
larly in scrofula, or " king's evil." 

PHYSIOLOGY OF THE LYMPHATIC VESSELS. 

392. Though the lacleals am! lymphatics resemble each 
other in their structure and termination, yet they difFer as to 
the nature of the fluids which they convey, ns well as the 
nature of their functions. The lacteals open into the small 
intestine, and possess the power of rejecting all substances in 
the passing aliment, but the chyle- The lymphatics, on the 
contrary, not only imbibe all the various constituents of the 
body, both fluid and solid, but they sometimes absorb foreign 
Ltd extraneous substances, when presented to their mouths, 
as in vaccination 

3i)3. The varieties of absorption are, the ln-ter-ttitiai, 
Htt-rt-men-li'tial, Er-cre-men-litial, Cu-tane-oiu, Res-pi'ra- 
lo-rg. Venous, and die LaCte-al. 

2i\. Dncribe th* lymphatic glands. Win observi. lion ia giTen in regard 
to UiMe gUniUf 303—403. Give the phytintogy of the lymphatic k» 
u>. SCH. Eiplsin the difference between the lacteals and lj mph.be* 
303. Name the vuiatlea of absorption. 
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39-t. Interstitial absorption is that change which is con- 
stantly going on in llie animal economy among the panicle* 
of matter of which every texture is composed. The ordinary 
functions of the body, in health, require incessant action of the 
lymphatics; the circulatory system, with its myriads of small 
vessels, is constantly depositing new atoms of matter, which 
become vitalized, and perform a course of actions, then die, 
or become useless. These old atoms are removed by the 
absorbent system. Thus, wherever there is a minute artery 
to deposit a living particle of matter, there is a lymphatic 
vessel, or venous radicle, to remove it as soon as it shall have 
finished its particular office. 

395. The action of the lymphatic vessels comiterbala 
those of nutrition, and thus the form and size of every j 
of the body is preserved. When their action exceeds that o 
the nutrient vessels, the body emaciates ; when it is deficiei 
plethora is the result. In youth, they are less active than die 
nutrient vessels, and the limbs nre plump ; but in later periods 
of life, we find these actions reversed, and the body diminishes 
in size. It is not unfrequent that wens, and other tumors of 
considerable size, disappear, and even the entire bone of a 
limb has been removed from the same general cause. The 
effused fluids of bruises arc also removed by absorption. 

Observations. 1st. When little or no food is taken into the 
stomach, life is supported by the Ivmphiiiic vessels and veins 
imbibing the fat and reconveying it into the blood-vessels. It is 
the removal of this secretion which causes the emaciation of 
the face and extremities of a person recovering from a fever. 
In consumption, the extreme attenuation of the limbs is caused 
by the absorption, not only of the fat, but also of the muscles 
nnd more solid parts of the system. 

8W. What ii inte 
deposited! How i 
lerbolince in action i Whit is the remit when their action eiceeiU that 
yf the nutrient Tends > When it i» lesi? Mention some insUncw of 
ictife abiotption. What cnuaes the emaciated rimbit,f a piraim reefiTeriij 
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2d. Auitial) which live in a half torpid atme during the 
#inter, derive their nourishment from ihe same source. In 

other words, we may say the starving ,1 lives for u 

rime upon itself, eating up, by internal absorption, such 
pans of the body as can be spared under urgent necessity. 
to feed those organs and continue those functions tliat are 
absolutely essentia' 10 life. 

396. Reckementitul absorption is the removal of those 
fluids from the system, which are secreted upon surfaces tliat 
have no external outlet. ■ These fluids are various, as the fat. 
the marrow, the synovia of joints, serous fluids, and the humors 
of the eye. Were it not for this variety of absorption, dropsy 
would generally exist in the cavities of the brain, chest, and 
abdomen, from the continued action of the secretory vessels. 

397. Excrementitiai. absorption relates to ihe fluids which 
have been excreted, such us the bile, pancreatic fluid, saliva, 
milk, and other secretions. 

398. Cutaneous absorption relates to the skin. Here the 
lymphatic vessels extend only to the cuticle, which they do 
not permeate. There has been much diversity of opinion on 
the question of cutaneous absorption; some maintaining that 
this membrane absorbs, while others deny it. Many experi- 
ments hove proved that the skin may absorb sufficient nutri- 
ment to support life for a time, by immersing the patient in a 
bath of milk or broth. It has been found thai the hand, im- 
mersed to the wrist in warm water, will absorb from ninety 
to one hundred grains of fluid in the spa< 

399. Thirst may be quenched by applying moist clothes to 
ihe skin, or by bathing. It is no uncomr 
ing a passage from one continent to the othc, for the s 

Slit. WhM in rttrementiti*] »lnorptlon t 397. Define 
itworptlon. 3 » 3 - To »h»t do« cuLiie-ui absorption ral»U 
divoriilj of opinion ratpectllig Ibis vnrietj- of abjuration? 
■noted np*riments show 7 3BB. What remark in refereno 
taint? Wbit ngenoy oonvnya modlalna] lubttiaosi md i 
to* ijitom ibta rubbed on tba (kit r 
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to become bitter ay the absorption ol sea water. Medicinal 
«uustnnees, such as mercury, morphine, and Spanish flies, are 
frequently introduced into tlie system through the skin. 

400. Respirator? absorption has reference to the lungs. 
The mucous membrane of these organs is abundantly sup 
plied ttllh lymphatic vessels. By their action, substances 
finely pulverized, or in the form of gas, are readily imbibed 
wl en inhaled into the lungs, such as metallic vapors, odorifer- 
ous particles, tobacco smoke, and other effluvia. In this way, 
contagious diseases are frequently contracted. 

Illustration. In inhaling sulphuric ether, or letheon, it ts 
introduced into the vessels of the lungs in the form of vapor, 
and through them it is rapidly conveyed to die brain, and thi 
influences the nervous system. 

401. Venous absorption is the function which the veins 
perform in absorbing from the alimentary canal liquids of 
various kinds that have been taken into the stomach and 
not converted into chyle. In olher parts of the body, they 
also perform the common office of lymphatics. 

402. Lacteal, or digestive absorption lias reference 
absorption of chyle only, which is destined for the 
of the body. 

403. Absorption is not only very abundant, but generally 
very rapid, and all these varieties are maintained through life, 
except when suspended by disease. 
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HYGIENE OF THE LYMPHATIC VESSELS. 

404. By the action of the lymphatics, substances of aa 
Injurious, as well as of a beneficial, character may be con- 
veyed inlo ihe system. These vessels, under certain condi- 
lions, are more active in their office than at otner periods; 
and it is of practical utility to know what influences their 



405. The function of these vessels ij increased by 
and lessened by an active state of the lacteah. Observnt 
shows that the ill-fod, and those persons that In 
districts, contract contagious diseases more readily than those 
individuals who ore well fed, and breathe a dry and pure air. 

406. The air of tlie sick-room should be dry. If due 
attention is not given to ventilation, the clothing of the nurse 
and patient, together with the air of the room, will be moist- 
ened by the exhalations from the skin and lungs. The 
exhalation may contain a poison of greater or less power, 
according to its quantity and degree of concentration, and 
may be absorbed and reconveyed into the system, 
inflammatory diseases, and not unfrequently death. 

Observations. 1st When we are attending a sick pel 
a current of air that has passed over the patient should 
avoided. We may approach with safely very near a person 
has an infectious disease, provided care is token to keep on 
side from which the currents of air are admitted inlo the room, 
2d. When we have been visiting or attending on a sick 
person, it is judicious to change the apparel worn in the 
sick-room, and also give the skin a thorough bathing. The 
outside garments, also, should be aired, as poisonous mat 
may have penetrated the meshes of the clothing. 
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407. The stomach should be supplied with food of a null lent 
•mil digestible character, in proper quantifies, arid at stated 
periods. The chyle formed from the (bod stimulates the lac- 
leats to activity, which activity is attended with ail inactive 
ntate of the lymphatics of the shin und lungs. Thus due 
■mention should be given to the food of the attendants on the 
stck, and the members of the family. Before visiting a sick 
person it is judicious tn lake a moderate amount of nutritious 
food. 

Observation. Many individuals, to prevent contracting dis- 
ease that may be communicated from one person to another, 
use tobacco, either chewed or smoked ; and sometimes alcohol, 
with decoctions of bitter herbs. These substances do not 
diminish, but tend to increase, the activity of the lymphatics. 
Thus ihey make use of the means by which the poisonous 
matter formed in the system of the diseased person, may bo 
more readily conveyed into their own. 

408. The skin and clothing, as well as the bed-linen, should 
he frequently cleansed. This will remove ihr> poisonous matter 
that may lie deposited upon the skin and garments, which, if 
suffered to remain, might be conveyed into the system by 
the action of the lymphatics. This points also to n frequent 
etituigc of the wearing apparel, as well as the coverings of 
the bed. In visiting the unhealthy districts of the South and 
Wesl, the liability of cotitracling disease is much lessened by 
taking & supply of food at proper periods, keeping the skin and 
clothing in a clean state, the room well ventilated, and avoid- 
ing the damp chills of evening. 

409. Absorption by the skin is most rigorous when the 
atlicle is removed by vesication, or blistering. Then exter- 

407. Wbv should the stomach be supplied with food of a nutrient ■ 
digestible character? What is said uf the use of alcohol, o 
preienting the introduction of the poisonous mutter of eontagii 
(OS, Whjr sh< nld the clothing and bed-linen he frequently was 
suggestion to persons in visiting the unhealthy districts of tin' Smith at 
We.il 409 When is cutaneous absorption most vigorous > Why' 
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nal Applications are broughl into immediate contact with tb« 
orifices of the lymphatics of the akin, and by them lapidly 
Imbibed and circulated through the system. Thus areeoic 
applied to die cutaneous vessels, and strong solutions of opium 
to extensive burns, have been absorbed in Quantities sufficient 
to poison the patient. 

410. Wlien the cuticle is only punctured or abraded, 
poisonous mailer may be introduced inio the system. The 
highly respected Dr. VV., of Boston, lost his life by poisonou. 
matter from the body of a patient subjected to a post mortem 
examination. He bad removed from his finger, previous la 
the examination, a "hang-nail," and the poison from the 
dead body was brought in contact with the denuded part, and 
through the agency of the lymphatics it was conveyed into the 

411. Puncture any part of the cuticle with the fines! 
instrument that has upon its point ihe smallest conceivable 
quantity of the vaccine virus, or small-pox matter, and it will 
be broughl into contact with the lymphatic vessels, act? 
through their agency conveyed into the system. The result 
is, that persons thus operated upon have the small-pox, oi 
the vaccine disease. 

412. When we expose ourselves to any poisonous vapors, 
or handle diseased animals or sick persons, safety and health 
require that the cuticle be not broken or otherwise injured. In 
many instances, the poisonous animal matter upon hides has 
been introduced into the systems of tanners, through small 
ulcers upon their fingers or hands, From these sores there 
would be seen small red lines extending up the arm. These 
swelled tracts indicate an inflammation of the large lymphatic 
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trunks, thai have been irritated and diseased by the passage of 
poisonous mailer through them into the system. 

Observation. A distressing illustration of the absorption of 
deleterious substances from the surface of a sore, is seen in 
the favorite experiments of that class of " quacks," who style 
themselves " cancer doctors." With them, every trifling and 
temporary enlargement, or tumor, is a cancer. Their gen- 
eral remedy is arsenic ; and happy is the unfortunate suf- 
ferer who escapes destruction in tiieir hands, for too frequent- 
ly their speedy cure is death. 

413. In case of an accidental wound, it is best imme- 
diately to bathe the part thoroughly in pure water, and 10 
avoid all irritating applications'. In some instances, it would 
be well to apply lunar caustic immediately. When handling 
or shrouding dead bodies, or removing the skin from animals 
thai have died of disease, it would be well to lubricate the 
hands with olive-oil or lard. This affords protection to the 
minute portions of the skin, from which the cuticle -may 
be removed. In all cases where there is an ulcer or sore, the 
pan should be covered with something impervious to fluids, 
as couri-plaster, before exposing the system to any animal, 
vegetable, or mineral poison. 

413. Wh* t diree Lion is giien when the cuticle is broken f Whrt tog 
gntioa La gi Ten when shrouding dead bodiei i 
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414 In the human body are found many fluids and solids 
of dissimilar appearance and character. These are produced 
by ihe action of organs, some of which are of simple struc- 
ture, while others are very complicated in their arrangei 
These organs are called Se-cre'to-ry. 



SECRETION. 



ANATOMY OF THE SECRETORY ORGANS. 
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415. The SECEETOBY OB 
den, and the Glands. 

416. The exhalants were supposed to be terminations of 
arteries or capillaries. The external exhalants terminate on 
the skin and mucous membranes ; the internal in the cellular 
and medullary tissues. (Appendix I.) 
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417. The follicles are small bags, or sai 
true skin and mucous membrane. The pore 
ue the outlets of these bodies. 
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PHTStCLOGY OF THfc SECRETORY ORGANS. 

4)tJ. 1 he ai.iSDS are soft, fleshy orpins, and as 
their structure, as ihe secretions which it is their function to 
produce. Each gland is composed of many small lobules 
a compact and distinct mans, that communicates by 
ml] duel with ihe principal outlet, or duct of the organ. 
Every gland is supplied with arteries, veins, lymphat 
nerves. These, with the ducts, are arranged in a peculiai 
manner, and connected by cellular membrane. 

419. There are two classes of glands, one for the modi- 
fication of the fluids which pass through thein, as the mesenteric 
and lymphatic glands ; and the other for the secretion of (lui 
which are either useful in the animal economy, or require ti 
be rejected from the body. 
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separation." Not only is the process by which sobata «co» an 
separated from the blood, called secretion, but the HUM term 
is also npjilied to substances thus separated. Thus physiolo- 
gists say, thai by the process of secretion, bile is formed by 
the liver ; and also, that bile is the secretion of this organ. 

421. The secreted fluids do not exist in that form >n lb* 
blood, but most of the elements of which [hey are made do 
exist in this fluid, and the " vessels by which it is accomplished 
may well be called the architects and chemists of the system ; 
for out of the same mnlertal — the blood — they construct a 
variety of wonderful fabrica and chemical compounds. Wb 
see the some wonderful power possessed, also, by vegetables \ 
for out of the same materials the olive prepares its oil, the 
cocoa-nut its milk, the cane its sugar, the poppy its narcotic, 
the oak its green pulpy leaves, and its dense woody fibre. 
All are composed of the some few, simple elements, arranged 
iii different order and proportions." 

422. "In like manner we find the vessels, in animated 
bodies, capable of forming all the various textures and sub- 
stances which compose the frame; the cellular tissue, the 
membranes, the ligaments, ihe cartilages, the bones, the mar- 
row, ihe muscles with their tendons, the lubricating fluid of 
the joints, the pulp of the brain, the transparent jelly of the 
eye ; in short, nil the textures of the various organs of 
the body is composed, consist of similar ultimate elemei 
mid are manufactured from the blood." 

423. Of the agents that produce or direct the different 
secretions, we have no very accurate knowledge. Some have 
supposed this function to be mechanical, others a chemical 
process, but experiments prove thai u is dependent on nervous 
influence, if the nerves are divided which are distributed to 
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any organ, the process of secretion is suspended. Ii is no 
uncommon occurrence, that the nature of milk will be so 
changed from the influence of an;;er in the mother, tis to cause 
vomiting, colic, and even convulsions, in the infant that swal- 
lows it. Unexpected intelligence either of a pleasant or 
unpleasant character, by its influence on the nervous system, 
will frequently destroy the appetite. Sometimes mental agita- 
tion, as I'ear, will cause a cold sweat to pervade the surface 
of the body. 

424. Secretions are constantly maintained, during life, from 
the serous membrane, by the action of the internal exhalants. 
The fluid which is exhaled bears some resemblance to the 
serum of the blood. Its use is to furnish the organs, whic'i 
are surrounded by this membrane, with a proper degree ol 
moisture, and thus enable* them to move easily on each other, 
as those within the chest and abdomen. 

425. The cellular tissue exhales a serous fluid, and when 
it becomes excessive in quantity, general dropsy is pniduced. 
Fat is another secretion, which is thrown out, in a fluid sinie, 
from the cellular membrane. It is deposited in little cells, 
and exists in the greatest abundance between the skin and the 
muscles. Its use seems to be, to form a cushion around tho 
body for its protection; to furnish nutriment for the system 
when food cannot be taken ; to supply the carbon and hydro 
gen necessary to sustain the generation of heat, when 
articles of combustion are not otherwise furnished. 
m'dui-la-rij substance, (marrow,) in the cavities of (Tie I 
bones, is very much like fat. 

Observation. During sickness, if there is not emaciatk 
or absorption of this secretion, it is considered an unfavorabi 
symptom, because it indicates a want of power in the absorl 
ing system, which is among the last to be affected. 
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426 The mucous secretion is a Iranspaicnt, v mm) Bum) 
which is secreted by those memm-anes that line ilie caritie* 
of the body, which have an external com m u n i cation, as the 
trachea and alimentary canal. This secretion serves to pro- 
tect these parts x from the influence of the air, and concur 
means of its peculiar properties, tn the performance of 
(unctions. 

■127. There are two external secretions, namely, one 
the skin, called perspiration, and the oilier from the It; 
The cutaneous exhalation, or transpiration * exists in 
forms, called sensible perspiration (sweat) and insensible 
spi ration. The pulmonary exhalation is the most important 
and universal, and closely resembles that of the skin. 

428. The follicles are found only in the skin and mucoi 
membrane. They secrete an oily, unctuous substance, wh 
mixes with the transpiration, and lubricates the skin, 
root of each hair thtre is a minute follicle, which secretes the 
fluid that oils the huir. The wax in the passage of the ear is 
Becrcted from these bodies. 

429. All the blood distributed 10 the different glands ii 
similar in composition and character ; but the fluids secreted 
by them, vary in appearance in a remarkable decree. The 
office of the glands appears to be principally to form lillcTcnl 
secretions. Thus the salivary glands secrete the insipid 
saliva; the lachrymal glands, the saline tears; the liver, the 
yellow, ropy bile ; and the kidneys, the acrid urine. 

430. Some secretions are evidently produced only 



* Tramptrntien is a term often need genericnll.r, to signify the pas- 
sage of fluids or g»He* through membranes, internally or externally 
but peripirati-m is a Bpecifi? term, signifying true? pi ration on to Ui 1 
external surface. 
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ticular emergencies, as is seen in the increased secretion of 
oony matter when a limb is broken. 

-131. When any substance which is not demanded for 
nutrition, or does not give nourishment to the system, is 
imbibed by the lymphatic vessels, and conveyed into the blood, 
it ia eliminated in the secretions. 

Illustration, A few years since, a poor inebriate was 
carried to a London hospital in a state of intoxication. He 
lived but a few hours. On examining his brain, nearly half J 
gill of fluid, strongly impregnated with gin, was found in tlm 
cavities of this organ. This was secreted from the vessels ut 
the brain. 

HYGIENE OF THE SECRETORY ORGANS. 

432. Unless the secretions are regularly maintained, disease 
unit be the ultimate result. Let the secretions from the skin 
be suppressed, and fever or some internal inflammation will 
follow. If the bile is impeded, digestion will be impaired. 
If any other secretion is suppressed, it will cause u derange- 
ment of the various internal organs. 

Observation. Ardent spirits derange the secretions, and 
change the structure of the brain. This it, one reason why 
inebriates do not generally live to advanced age. 

433. The quantity of blond influences the character of the 
secretions. If it is lessened to any great eitont, the secretions 
will be lessened as well as changed in character. 

Jliuitration. When a. person has lost a considerable 
quantity of blood, there is a sensation of thirst in the fauces, 
■Wended with a cold, pale, dry skin. When reaction comes 
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on, the perspiration is cold, attended with nausea, and i 
times vomiting. 

434. The secretory organs require the itimuliu of pure 
blond. If this fluid is vitiated, the action of the secretory 
organs wJ.1 be more or less modified. Either the quantify 
will be iiflecieii or the quality will be altered. 

Observation. The impurity of the blood arising from the 
inhalation of the vitiated air of sleeping rooms, diminishes 
and changes the character of the secretions of the mouth and 
stomach. This accounts for the thirst, coated tongue, and 
disagreeable taste of the mouth when impure air is breathed 
during sleep. The disease it induces, is indigestion o 
pepsin. 

435. Tlic amount of action modifies the condition of the 
secretory organs. When a secretory organ is excessively 
stimulated, its vigor and energy are reduced. The subse- 
quent debility may be so great as to suppress or destroy its 
functional power. 

Illustrations. 1st. In those sections of the country where 
fliux is spun on a " foot- wheel," it is not unfrequent that 
spinners moisten the thread with the secretions of the mouth. 
This seems to operate economic ally for a time, but debility of 
the salivary organs soon follows, which incapacitates them 
from supplying saliva sufficient to moisten the food, producing 
in a short lime disease of the digestive organs. 

2d. The habit of continual spitting, which attends the 
shewing of tobacco and gums, and other substances, between 
■neuls, induces debility, not only of the salivary glands, but 
ol' the system generally. 

436. One secretory organ may do the office of another. 
This increased action of a socretorv organ may be sustained 
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of the warm season, a chill 
,thut suppresses the perspiration, ia 
a diarrhea, dysentery, or cholera 
be prevented by avoiding the chill. An 
efficient means of relief, is i in mediately to restore the skin to 
it! proper action. 

are muck influenced by the mind. Hew 
difficult to explain ; but many facts corrob- 
e has felt an increased action of the tear- 
sing feelings. Cheerfulness of disposition 
and serenity of the passions are peculiarly favorable to the 
proper performance of the secretory function. From this we 
may learn how important it is to avoid such things as distract, 
agitate, or harass us. 

Observation. In fevers and other diseases, when the skin, 
mouth, and throat are dry from a suppression of the secretions, 
let the mind of the patient be changed from despondency to 
hope, and the skin and the membrane that lines the mouth and 
throat will exhibit a more moist condition, together with a 
general improvement of the vital organs of the system. 
Consequently, all just encouragement of the restoration to 
health should be given to a sick person. 
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CHAPTER XXII. 

NUTRITION. 

438. Nutrition is the vital act by which the different 
iana of the body renew the materials of which they 
composed. Digestion, circulation, absorption, and respi- 
ration, are but separate links in the chain of nutrition, 
whirl i would be destroyed by the absence of any one of 
them. 

439. The nutritive process is also a kind of secretion, by 
which particles of matter are separated from the blood 
conveyed with wonderful accuracy to the appropriate 
lures. The function of the nutrient vessels antagonizes those 
of absorption : while one system is constructing, wit]j beautiful 
precision, the animal frame, the other is diligently employed 
in pulling down this complicated structure. 

440. This ever-changing srato of the body is shown by 
giving animals colored matter, mixed with their food, whicb 
in a short time tinges their bones with the same color as 
the matter introduced. Let it be withdrawn, and in a few 
days the bones will assume their former color — evidently 
from the effects of absorption. The changeful state of the 
body is further shown by the losses to which it is subjected 
by the necessity of aliment ; by tho emaciation which follows 
abstinence from food. 
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441. Every part of the body is subject lo this continual 
change of material, yet il ia effected with such regulanty, 
thnt the size, shape, and appearance, of every organ is pre- 
served ; and after an interval of a few years, there may not 
remain a panicle of matter which existed in the system at a 
former period. Notwithstanding this entire change, the per- 
sonal identity is never lost. 

442. Many calculations have been made to determine in 
what lungth of time the whole body is renewed. Some have 
supposed that it is accomplished in four years; others have 
fixed the period at seven years ; but the time of the change '.s 
not definite, as was supposed by a genuine son of the Emerald 
Isle, who had been in America seven yean and three months, 
and consequently maintained that he was u native American. 

Observation. India ink, when introduced into the skin, is 
not removed; hence some assert that this tissue is an e\cep 
lion to the alternate deposition and removal of its atoms. 
The ink remains because its particles an; too large to be 
absorbed, and when in the skin it is insoluble. 

443. " Those animals which are most complicated in their 
structure, and are distinguished by the greatest variety of 
vital manifestations, are subject to the most rapid changes ol 
matter. Such animals require more frequent and more 
abundant supplies of food ; and, in proportion us they are 
exposed lo the greater number of external impression*, win 
be the rapidity of this change of matter." 

444. " Animals may be situated so that they lose nothing 
by secretion; consequently, they will require no nutriment. 
Frogs have been taken from fissures in solid lime rock, which 
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ve-e imbedded many feet below ihe surface of the earth, and, 
>n being exposed to the air, exhibited signs of life." 

445. The renovation of the bone, muscle, ligament, 
i, hair, &c., is not perfected merely 

try the general circulation of the fluid which is expelled from 
the left side of the heart, but through ihe agency of a system 
of minute vessels, which, under ordinary circumstances, can- 
not be seen by ihe eye, even when aided by the microscope; 
still, minute ns they are, the function of these agents is nece*. 
sury to the continuance of life. They are the smallest capil- 
lary vessels. 

446. "As the blood goes the roti 
nutrient capillary vessels select and 
are similar to the nature ol 
lions pass on ; so that every tissue 
own vise the very principles which 
or, in other words, as the vitnl cum 
the particles appropriate to it feel 

it, — quit the stream, — mingle with the substance of its 
tissue, — and are changed into its own true and proper 
nature." 

447. Thus, if a bone is broken, a muscle or a 
wounded, and, if the svsteni is in a proper state cf health, 
the vital economy iumiediau' . sets about healing the rupture. 
The blood, which (lows from the wounded vessels, coagulates 
in ihe incision, for the double pnrpo.se of stanching the wound, 
and of forming a matrix for the regeneration of the parts. 
Very soon, minute vessels shoot out from the living parts inio 
the coagulum of the blood, and immediately commence their 
operations, and deposit bony matter, where it is required 
to unite fractured bones, and nervous substance to heal ihe 
wounded nerve, ice. 
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448. Bui ihe vita! economy seems not lo possess the powm 
of reproducing the muscles and Irue skin, and '..lie re fore, 
wlien these ports are wounded, the rupture is repaired by a 
gelatinous substance, which gradually becomes hard, and 
sometimes assumes something of a fibrous appearance. It so 
perfectly unites the divided muscle, however, as to restore its 
functional power. When the cuticle is removed, it is repro. 
duced and no scar remains ; but, when the true skin is de- 
stroyed, a scar is formed. 

449. It is not uncommon that the nutrient arteries have 
their action so much increased in some parts, as to produce 
preternatural growth. Sometimes the vessels whose function 
it is lo deposit fat, are increased in action, and wens of no 
inferior size are formed. Again, there may be a deposition 
of substances unlike any known to exist in the body. Occa- 
sionally, these nutrient arteries of a part take on a new action, 
and not only deposit their ordinary substance, but others, 
which they have not heretofore secreted, but which are formed 
by vessels of other parts of the body. It is in this way that 
we account for the bony matter deposited in the valves of the 
heart and brain, also the chalky deposits around the finger- 
joint.. 

450. In infancy and childhood, the function of nutrition is 
very active ; a large amount of food is laken, to supply the 
place of what is lost by the action of the absorbents, and also 
lo contribuie to the growth of the body. In middle age, nutri- 
tion and absorption are more equal ; but in old age, the ab- 
sorbents are more active than the nutrient vessels. The size, 
consequently, diminishes, the parts become weaker, the bonea 
more brittle, the body bends forward, and every function 
exhibits marks of decay and dissolution. 

451. A striking instance of active absorption in middle 

US. What occurs when a muscle is divided r 449. Elate some or the 
4.S0. When 
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age was exhibited in the person uf Calvin Edson, of Ver- 
mom, who was exhibited in the large towns of New England, 
as ihe " living skeleton." In early manhood he wits athletic, 
and weighed one hundred and sixty pounds; but the exces- 
sive aclion of the absorbents over the nutrient vessels, re- 
duced his weight, in the interval of eighteen yearn, lo sixty 
pounds. 

45ii. Instances, on the other hand, have occurred, of the 
action of the nutrient vessels exceeding, in an extreme de- 
gree, those of absorption ; o.s in the person of a colored girl, 
thirteen years of age, who was exhibited in New York in the 
summer of IB40. She was of the height of misses at thai 
age, but weighed five hundred pounds. Several cases are on 
record of persons weighing eight hundred pounds. 

453. As already mentioned, the blood is the nutritive fluid 
of animals. When this fluid is coagulated, a thick, jelly-like 
mass floats in the serum, called coagulum. This coagulated 
mass is composed of flbrin and red. glubulated matter. 
The color of the red globules is owing to the presei 
iron, though some physiologists think it depends on an animal 
substance of a gelatinous character. 

Observation. That portion of the serum whicl 1 remain* 
fluid after coagulation by heat has taken place. 
tf.-roti-ly. It is more abundant in the blood of old, than 
that of young ammaJs; and it forms the "red gravy 
roasted meats. 

454, The blood is not necessarily red. It may be white, 
as in most fish. There is no animal in which the blood 
equally red in all parts of the body. The ligaments, tendons, 
and other white tissues in man are supplied but sparingl; 
with red blood. The fluid that supplies these 
whitish. 

ISfi. Of el comito nutrition in curly life. 453. DcicnU? the [urn Out ei 
iLroauslnum? 1M. I. the Mood net e«.»rily frd 1 Ofwnittalorh 
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455 Ilfalt'uj nutrition requires pure blr.rt. If the nutrient 
arteries of the bones are supplied with impure liluod, the, 
will become soft and brittle, their vitality will be impaired, and 
disease will be the ultimate result. Tlie five hundred mus- 
cles receive another portion of the blood. These organs are 
attached to, anil act upon the bones. Upon the health and 
contractile energy of the muscles depends ihe ability to labor. 
Give these organs of motion impure blood, which is an 
unhealthy stimulus, and they will become enfeebled, the step 
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flic it.- nt, and every muscle i 
usual amount of labor. 
156. When the stomach," 
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, and other 
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servient to the digestion of food, are supplied with impure 
blood, the digestive process is impaired, causing famtsesa anil 
loss of appetite, also a deranged state of the intestines, Rod* 
in general, all the symptoms of dyspepsia. 

457. The delicate structure of the lungs, in which the 
blood is or should be purified, needs the requisite amount of 
pure blood lo give them vigor and health. When the blood is 
not of this character, the lungs themselves lose their tone, and 
even if permitted to expand freely, have not power fully to 
change the impure quality of this circulating fluid. 

458. The health and heituty of the skin require thpt the 
blood should be well purified ; but, if the arteries of the skin 
receive vitiated blood, pimples ami blotcbus appoer, and the 
individual suffers from " humors." Drinks, madj t C varioun 
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kiii'i-. of herbs, us well as pills and powders, are takes fot 
this aifection. These will neviT have the desired effect, 
■hile Oie causes of impure biood exist, 

459, If the nutrient nneries convey impure material t< 
brain, the nervous and bilious headache, confusion of « 
loss of memory, impaired intellect, dimness of vision, and 
dulncss of hearing, will be experienced ; and in process ol 
time, the brain becomes disorganized, and the brittle threod 
of life is broken. 

Observations. 1st. An exertion of any organ beyond it* 
powers, induces weakness that will disturb the nutrilion of the 
part that is called into action ; mid it recovers its energy 
more slowly in proportion to the excess of the exertion. The 
function of the organ may I* totally and permanently de- 
stroyed, if the exertion is extremely violent. 
see palsy produced in a muscle simply by the effort I 
loo great u weight. The sight b impaired, and total hlind- 
ness may be produced, by exposure to light too strong or Ic 
constant. The mind may be deranged, or idiocy may follow 
the excess of study or the over-tasking of the bra 

2d. When the function of an organ is permanently impaired 
or destroyed by over-exertion, the nutrition of the pan is 
rendered insufficient, or is entirely arrested ; and then the 
absorbents remove it wholly or partially, as they do every 
thing that is no longer useful. Thus, in palsied patients, ■ 
few years after the attack, we often find scarce any trace of 
the palsied muscles remaining; tln'v are reduced almost i 
simple cellular tissue. The condilion of the calf of the leg, 
in a person having a club-foni, is a familiar proof of this, 

460. The blond may be made impure, by the chyle being 
deficient in quantity or defrctire in quality. This stute of 
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tr* chyle may be produced by the food being improoer in 
quantity or quality, or by its being taken in nn improper 
manner, at an improper lime, and when the system is not 
prepared for it. The remedy for impure blood produced in 
any of these ways is to correct the injudicious method of 
using f- «d. ;See Chapters XV. nnd XV!.) 

101. Thi blood may also be rendered impure, by not sap- 
plying it tciih paygen in the lungs, ami by the carbon not 
brins eliminated from the system through this channel. The 
remedy for " impurities of the blood," produced in this man- 
ner, would be, to carefully reduce to practice the directions in 
the chapters on the hygiene of the respiratory organs, rela- 
tive to the free movements of the ribs and diaphragm, and 
the proper ventilation of rooms. 

462. A retention of the, waste, products of the skin produces 
impure blood. When the vessels of the skin, by which the 
waste, useless material is eliminated from the system, have 
become inactive by improper and inadequate clothing, nr by 
a want of cleanliness, the dead, injurious atoms of matter 
are retained in the circulatory vessels. The only suc- 
cessful "lediod of purifying the blood and restoring health 
when th*< condition exists, is to observe the directions given 
relative to clothing and bathing. (See Chapters XXXIII 
and XXXIV.) 

Observation. If the blood has become " impure," or 
" loaded with humors," (an idea generally prevalent,) it is 
not and cannot be " purified " by taking patent pills, powders, 
drops, ic. But, on the contrary, by observing the suggestions 
in the preceding paragraphs, the blood can be freed of its 
impurities, and. what is of greater importance, such " injurious 
humors " will be prevented. 
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the Impure blood. Neither of these two elements is fitted t 
promote the growth or repair the waste of the body. They 
must be subjected to a process, by which the first can be 
converted into blood, and the second freed of its carbonic 
icid gas and water. This is effected by the Respiratory 
Organs. 

ANATOMY OF THB RESPIRATORY OROAN3. 

464. The RusPiRAToKr ohuans are the Lungs, (lights,) 
the Trackt-a, (windpipe,) the Bronch'i-a, (subdivisions of the 
trachea,) and the Air- Vrsfi-eles, (air-cells at the extremities of 
the bronchia.) The Dia-phragm, (midriff,) Ribs, and several 
Muscles, also aid in the respiratory process. 

465. The ltjnus are conical organs, one on each side of 
the chest, embracing the heart, (fig. 88,) and separated from 
each other by a membranous partition. The color of the 
lungs is a pinkish gray, mottled, and variously marked with 
black. Each lung L» divided into lobes, by a long and deep 

463. Whit flaide Me cornered into the rintit cavities of thd heart 
What It ueceaaary before they can be adapted lo the iranta of the body 
By wbatorgea* are these changes effected } Mi — 471. Girt: /Aeanarftmi 
'jf thi rupirniBty orijant. 4fll. Name the re«pirnIory organ). Whatorgant 
v*o aid in the riijiiratorj prooeii? 465. Describe the lUDfl. 
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figure, which f.<tends from the posterior surface of the upper 
part of the organ, downward and forward, nearly to the 
niiterior angle of the nnse. In the right lung, ihe upper lota 
is subdivided by a second fissure. This lung is larger and 
shorter tlian the left. It hua three lobes, while the left bof 
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466. Each lung is enclosed, and its structure maintained, 
by a serous membrane, culled the p/eu ra, which invests it as 
fur as the root, and is ihenee reflected upon the walls of the 
chest. The lungs, however, are on the outside of the pleura, 
in the same way as the head is on the outside of a cap doubled 
upon itself. The reflected pleura? in the middle of the tho.TL\ 
form a partition, which divides the chest i 
This partition is called the tne-ili-a*-ti'n\ 
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and also lines the chest, is inflamed, the disease is called 
" pleurisy." 

4G7. The lungs ere composed of the ramifications of tin 
bronchial tubes, which terminate in the bronchial cells, (air- 
retU,) lymphatics, and the divisions of the pulmonary artery 
and veins. All of these are connected by cellular I 
which conslitutes the pa-rea'chy-ma. Each lung is retain* 
in its place by its ruot, which is formed by the pulmor. 
arteries, pulmonary veins, and bronchia! tubes, together witb 
the bronchial vessels and pulmonary nerves. 

468. The trachea extends ('rum the larynx, of which it i 
continuation, to the third dorsal vertebra, where it div.des int 
two [wis, called bronchia. It lies anterior to the spinal < 
nmn, from which it is separated by the oasophagtis. 

469. The bronchia proceed from the bifurcation, or di- 
vision of the trachea, to their corresponding lur.gs. Upon 
entering the lungs, they divide into two branches, and each 
branch divides and subdivides, and ullima'.cly terminates in 
small sacs, or cells, of various sizes, from the twentieth la 
'he hundredth of an inch in diameter. So numerous are these 
bronchial or air-cells, that ihe aggregate evtent of their lining 
membrane in man has been combined lo exceed a surface of 
20,000 square inches, and Monro stales that it is thirty times 
the surface of ihe human body. 

TUuMlration. The trachea may be compared to the trunk of 
a tree; the bronchia, lo two large branches; the subdivisior 
of the bronchia, to ihe branchlels and twigs ; the air-cells, V 
the buds seen on the twigs in ihe spring. 

470. The aie-vesicl.es and small bronchial rubes compose 

467- Of what ut the lungs composed ? How retained 
46B. Where in the trachea iitmwei ! 463. Describe the bronchia. What 

may the trachea and iu branches be ci injured ? 470. What is laid of 
th* sir-cells and bronchial lubes ? 
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the Inrgest portions of the lungs. These, when once inflated, 
contain air, under all circumstances, which renders iheir spe- 
cific gravity much less than water; hence ihe vulgar term, 
light*, for these organs. The trachea and bronchial tabes 
ore lined by mucous membrane. The structure of this mem- 
brane is such, that it will bear the presence of pure air without 
detriment, but not of other substances. 

Fig. PI. 
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Ohiervation. The structure of the trachea and lungs rniy 
be illustrated, by tailing these parts of a calf or sheep and 
inflating the air-vesicles by forcing alt into the windpipe 
a pipe or quill. The internal structure may then be 
by opening the different parts. 

471. The lungs, like other portions of the svstem, are sup- 
plied with nutrient arteries and nerves. The nervous filamenti 
tlial are distributed to these organs are in pari from the tenth 
pair, (par vagum,) that originates in the brain, and in pan front 
the sympathetic nerve. The muscles that elevate the ribs and 
the diaphragm receive nervous fibres from a separate system, 
which is called the respiratory. 

Fig. 03. 







l» much magnified. 

Obiervation. When the mucous membrane of a few of lb« 
larger branches of the windpipe is slightly inflamed, it is called 
a " cold ;" when the inflammation is greater, and extends to the 
lesser air-tubes, it is called bronck-i'lU. When the air-celU 
and parenchyma become influmed, it is called inflammation 
of the lungs. Coughing is a violent cxpulsory effort by which 
air is suddenly forced through tho bronchia and trachea t 
remove offending mailer. 
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472. The ribs are joined to the spinal column ai their 
posterior extremity ; and in tront, they terminate in cartilages, 
which unite them to the sternum. They incline downward, 
from the spinal column to the breast-bone, and form resist- 
ing walls that assist in producing the partial vacuum necessary 
for Inspiration. 

Fig. 93. Fig. B*. 




473. The DtAPHRAOM is a flexible circular partition, thai 
separates the respiralury from the digestive organs, and the 
chest from the abdomen- Its margin is attached to the spinal 
column, the sternum, and cartiluges of the lower ribs. The 
lungs rest upon its upper suriaee, while the liver and stomack 
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■re placed below it, (fig. 88.) In a state of repose, its uppa 
surface forms an arch, the convexity of which is toward the 
chest. In forced expiration, its upper point reaches as higli 
is the fourth rib. In an ordinary inspiration, it is depressed 
as law aa the seventh rib, which increases the capacity of the 

474. The respiratory muscles are, in general, attached 
at one extremity lo the pans about the shoulders, head, and 
uppei portion of the spinal column. From these, they rua 
downward and forward, and are attached, ni tne opposite 
extremity, lo the Btenium, clavicle, and upper rib. Other 
muscles are attached at one extremity to a rib above, and by 
the opposite extremity to a rib below. These fill the spaces 
between the ribs, and, from their situation, are called i 
costal muscles. 

Observation. 1st. There are several actions of c 
occurrence, that are intimately connected with respiration; 
mich as hiccough, sneezing, ic. Hiccough is an involuntary 
contraction of the muscles of respiration, particularly the dia- 
phragm. 

2d. Sneezing is a violent, involuntary contraction c 
respiratory muscles, as in hiccough. When an acrid sttm 
hint, as snuff, is applied lo the mucous membrane of the nose, 
an irritation is produced which is accompanied by a violent 
expulsion of air from the lungs. This is owing to the con- 
nectit a between the nasal and respiratory nerves. 
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CHAPTER XXIV. 
PHYSIOLOGY OF THE RESPIRATORY ORGANS. 

475. Respiration, or breathing, is thai process by which air 
ti taken into (he lungs mid expelled from them. The object of 
respiration is, 1st. To supply the system with oxygen, which ia 
essentia! to (he generation of animal heat ; 2d. To convert the 
chyle into blood. This is done by the oxygen of the inspired 

; 3d. To relieve the organs of the body of the principal 
elements (carbon and hydrogen) that compose the old and 
useless particles of matter. The organs of the system, as 
already mentioned, arc principally composed of carbon, hy- 
drogen, oxygen, and nitrogen 

476. By the action of the lymphatics and capillary veins, 
lite oid and worn-out particles are conveyed into the veins of 
the systemic circulation. The hydrogen, in form of watery 
vapor, is easily discharged in the persniration and other secre- 
tions. The nitrogen and oxygen are, or may be, separated 
from the blood, through the agency of several different organs ; 
but carbon does not escape so readily. It is probable that a 
part of the surplus carbon of (he venous b'ood is secreted by 
(lie liver; but a tar greater amount passes to the lungs, and 
iliese may be considered us special organs designed to sepa- 
rate this element from the venous blood. 

477. An ordinary inspiration may be accomplished by the 
action of the diaphragm, and a slight elevation of the ribs. In 
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full inspiration, ihe diaphragm is nol only more depicsss}, 
hut the ribs are evidently devilled. To produce this effect ot 
the ribs, [wo sets of muscles are called into action. Thow 
which are attached to the upper rib, sternum, and cavick, 
contract and elevate the lower and free extremiuesof therit* 
This enlarges the cavity of the chest between the spin*, 
column and the sternum. But the lateral diameter, in 
rnience, is only slightly increased, because ihe central portion 
of the ribs sinks lower than their posterior extremities, ot 
iheir cartilaginous attachment to the sternum. 







478. The central portion of the ribs is raised by the actiod 
of intercostal muscles. The first, or upper rib, has hut little 
b second has more motion than the first, while 



What effect has a full inspiration on the riba and diaphragm J Hon is 
ID* ehe»t enlarged between the spinal column and ilernum I What ii ult) 
of the lateral diameltr of the cheat i Ei plain fig. WS. 
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the ih'.rd has still more than the second. The second rib is 
elevated by ihe contraction of the muscles between it and the 
first. The third rib is raised by the action of two sets ot' 
muscles ; one lies between the first and second ribs, the other 
(•eiwcen the second and third 'I he motion of each succeed- 
ing rib is increased, because it is not only acted upon by the 
muscles that move the ribs above, but by an additional inter- 
costal ; so that the movement of the twelfth rib is very free, 
«s it is elevated by the contraction of eleven muscles. 

479. The tenth rib is raised eight times as much as the 
second rib, and the lateral diameter of the lower portion of ihtt 
chest is increased in a corresponding degree. At the same 
time, the muscular margin of the diaphragm contracts, which 
depresses Lis central portion; and in this way, the chest il 
enlarged forward, laterally, and downward, simultaneously 
with the relaxation of the walls of the abdomen. 

480. The lungs follow the variations of capacity in the 
chest, expanding their air-cells when the latter is enlarged, 
and contracting when the chest is diminished. Thus, when 
the chest is expanded, the lungs follow, and consequently a 
vacuum is produced in their air-cells. The air then rushes 
through the mouth and nose into the trachea and its branches, 
and fills the vacuum as fast as it is made. This mechanical 
process constitutes inspiration. 

481. After the expansion of the chest, the muscles that 
elevated the ribs relax, together with the diaphragm. The 
elasticity of the cartilages of the ribs depresses them, 
and the cavity of the chest is diminished, attended by the 
expulsion of a portion of the air from the lungs. At the 
name tims, the muscles that form the front walls of the 
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abdominal cavity, contract, and press the alimentary canal, 
stomach, and liver, upward against the diaphragm; this, being 
relaxed, yields to the pressure, rises upward, and presses 
upon the lungs, which retreat before it, and another portion 
of air is expelled from these organs. This process is called 





482. Thus it is obvious thai the enlargement of the c 
or inspiration, is produced in two ways : 1st. By the depre 
sion of the convex portion of the diaphragm ; 2d. By t 
elevation of the ribs. On llic contrary, the c 
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chest, or expiration, is produced by the depression of the ribs, 
and elevation of the central part of the diaphragm. These 
movements are successive during life, a 
fir at ion 
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Experiment. Place the ear upon the clieet of a person, 
Mil a murmuring sound will be heard, somewhat like the soft 
■igltiags of the wind through forcst-tru^s. This sound ia 
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caused by the oir rushing ir 
peculiarly disiinct in the ehil 

483. It is not easy to decide how much nir is taken into 
the lungs at each inspiration. The quantity, however, n 
vary in different individuals, from the difference in ilie condi- 
uon and expansion of the lungs, togelher with the size of the 
chest. Prom numerous experiments, the < 
ordinary inspiration, of a common-sized man, is fixed at forty 
cubic inches. It has been estimated that one hundred and 
seventy cubic inches can be thrown out of the 'uugs by a fo* 
cible expiration, and that there remain in the lungs two hun- 
dred and twenty cubic inches; so that these organs 
quiescent state, may he considered as containing about three 
hundred and ninety cubic inches of air.or more than a galloc 

484. Respiration is more frequent in females and children 
than in adult men. In diseases, particularly those of the 
lungs, il is more increased in frequency than the action of the 
heart. In health, the smallest number of inspirati'-v .11 ft 
minute by an adult, is not less than fourteen, and ti._y rarely 
exceed twenty-five. Eighteen may be considered an average 
number. The quantity of oxygen taken into the lungs a 
each inspiration is about eight cu hie inches, one half of which 
disappears in every act of respiration. 

Observation. Under different circumstances, however, the 
consumption of oxygen varies. It is greater when the tem- 
perature is low, than when it is high; and during digestion, 
the consumption has been found one half greater than when 
the stomach was empty. 



4S3. Can it be ascertained with accuracy how much air ia taken into tl 
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485. Pr. South wood Smith has lately performed a aeries 
of very interesting experiments, from which he deduces the 
ib) lowing: general results: " 1st. The volume of air ordinarily 
present in the lungs is about twelve pints. 2d. The volume 
of air received by the lungs at an ordinary inspiration is cne 
pint. 3d. The volume of air expelled from the lungs al an 
ordinary expiration, is a Utile less than one pint. 4th. Of tie 
volume of air received by the lungs at one inspiration, only 
one fourth part is decomposed at one action of the heart. 
5th. The quantity of blood that flows to the lungs, to be acted 
upon by the air at one action of the heart, is two ounces, and 
this is acted on in less than one second of time. 6th. The 
quantity of blood in the whole body of the human adult, is 
twenty-five pounds avoirdupois, or twenty pints. 7th. In the 
mutual action that takes place between the air and blood, 
every twenty-four hours, the air loses thirty-seven ounces 
of oxygen, and the blood fourteen ounces of carbon." 

486. Apparently, atmospheric air is a simple element. 
Bnt chemical analysis shows its composition to be oxygen and 
nitrogen, in the proportion of twenty-one parts of the former, 
and about seventy-nine of the latter. In addition, there is a 
email amount of vapor of water sad cabonio acid. The pros- 
sure of this invisible, elastic fluid u]K>u the body "f an ordinary 
■used adult, is estimated to equal thirty-five thousand pounds. 

487. The principal substance of a vitiated character in tho 
dark-colored blood is carbonic acid. And since there is no 
chemical affinity between the oxygen and nitrogen of the 
air, the former readily unites with some of the elements of 
the blood. Hence, whenever blood is presented to the 

H65. State iLg tut, Id. 3d, and *th deduction* from (ho eipenmenti of Dr 
Southwood Simlh. The Sth, 6th, god 7th. ISC, Of whal is atmospheric UI 
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air in the lungs, ihe oxygon leaves the nitrogen, and bceonit* 
mixed with the circulating fluid, (Appendix J.) 

■188. Again, carbonic acid and water have a strongei 
affinity for atmospheric air than for the other elements of the 
blood. Consequently, when lliey are brought into coti'nci 
with the air in the lungs, the carbonic acid and water le«7e 
the oilier constituents of the blood, and unite with the air. In 
this way the bluish, or impure blood is relieved of its impu- 
rities, and becomes the red, or pure blood, wh:ch contains the 
principles so essential to life. (Appendix K.) 

489. The formation of carbonic acid and water, eliminates 
from the system through the lungs and skin, is explained by 
the following theory : In the lungs and upon the skin the 
oxygen separates from the nitrogen and unites with the blood 
in the capillary vessels of these organs. The oxygen is con- 
veyed with the blood to the capillary arteries and veins of the 
different tissues of the system. In these membranes there is 
a chemical union of the oxygen with the carbon and hydrogen 
contained in the blood and waste atoms of the system. This 
combustion, or union of oxygen with carbon and hydrogen, is 
attended with the disengagement of heat, and die formation 
nf carbonic acid and water. (Appendix L.) 

490. The following experiment will tilnstrate the passage 
of fluids through membranes, and the different affinity of 
gases for each other. Put a mixture of water and alcohol 
into a phial and leave it uncorked. Both the water and 
alcohol have a greater affinity for nir than for each other. 
Alcohol has a greater affinity for the air, and will be diffused 
through it more readily than the water, when there is no 
intervening obstacle. But tie a piece of hladder over the 
mouth of the phial, and let it stand a few days, — the watet 

488. What is formed when oxygen unites with carbon or hydrogen 1 
489. Give the theory for tb* formation of carbonic acid and watery vapor 
thrown out of the system. 490. Illustrate the passage of fl'iidn through 
membranes, and: the different affinities of Rases. 
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will leave ihe alcoliol, and puss through the membrane. B> 
ibe aid of this experiment, we shall endeavor to explain the 
interchange of fluids in the lungs. 

491. The walls of the air-vesicles, and coats of the blood- 
vessels, are similar, in their mechanical arrangement, to the 
membranous bladder in the before described experiment. 
As the oxygen of the air has greater affinity for blood than for 
mtrogen, so it permeates the membranes that intervene be- 
tween the air and blood more readily than the nitrogen. 



As the carbonic acid 

air than for the other i 

pass through the walls of the blood-vessels and 

readily than the other elements of the dark-colored blood. 



have a greater affinity for 
of the blood, so they will also 






Fig. 98. 




pulmonary Mjtrjy. Throii^i Dm jmli 

492. As the impure blood is passing in the minute vessels 
over the air-cells, the oxygon passes through the thin coats of 
the air-cells and blood-vessels, and unites with the blood. A 
the same time, the carbonic acid and water leave the blrod, 
and pass through the coats of the blood-vessels and air-oclls, 
■ud mix with the air in the cells. These are thrown out of the 
fypteoi every time we breathe. This interchange of product 
prodaccs the change in the color of the blood. 

o la tbo blood cbangei? 




I 




&G 



ANAff'MV, PHVSIOLOOT, AND IITGIENE. 



Experiment. Fill a bladder with dark Wood drawn from 
any animal. Tie llie bladder closely, and suspend ii in "be 
air. In a few hours, the blood next llie membrane will hate 
become of a bright red color. This is owing to the oxygen 
from the air passing through the bladder, and uniting wWi 
the blood, while the carbonic acid has escaped through ilw 
membrane. 




Fl«. B9. An Meal view <i{ the pnlmniui.; dtailillM. I, I, The n»hl nn( 
t, ■!. The left lung. 3, The trarhea. 1. Tin: MEliI broocllial tillw. 5, The lefl 
6; mchtiil tube. 6, M, 6, Alr-celle. T, TIm ilchi auricle. 8, The right iwiitiltln 
>. The Irlcuitptd ri!ve». 10, The piilmoiwr nrury. II, The branch to the right 
lung, la. The hmnch lo the len lung. 13, Tb.- rich! iHilmoniiy eeln. 14, Tbt 
1.1 pillnminiy vein. 15. The left li.rkJe. IB, The li-ft vePlrlele. 17, The 



493. The presence of carbonic acid nnd winery vapor in 
the expired air, can be proved by the following experiments: 



Sir* tb( 



the esperiinent showit 

to * bright red ooItt Wt 

>f uibuaia kaid ii 



oivgen chnnges the dsrk-oolored 
evented bj ug. it 1 4113. U.tiu 
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1«. Breathe i 






a few minuies it will 
become of a milk-white color. This is owing to the carbonic 
»cid of the' breath uniting with the lime, forming the car- 
bonate of lime, 2d. Breathe upon a cold, dry mirror for a 
few minutes, and it will be covered with moisture. This is 
condensed vapor from the lungs. In warm weather, this 
watery vapor is invisible in the expired air, but in a cold, drv 
morning in winter, the successive jets of vapor issuing from 
the mouth and nose are sufficiently obvious. 

494. From the lungs are eliminated other impurities be- 
iid? carbonic acid, the perceptible- quality of which is various 
: n different persons. The offensive breath of many persons 
may be caused by decayed teeth, or the particles of food tha; 
may be retained between them, bot it often proceeds from the 
•ecretion, in the lungs, of certain substances which previously 
existed in the system. 

Illustration. When spirituous liquors are taken into the 
■tomach, thev are absorbed by the veins and mixed with the 
dark-colored blood, in which they are carried to the lungs to 
be expelled from the body. This will explain the fact, which 
is familiar to most persons, that the odor of different sub- 
stances is perceptible in the breath, or expired air, long after 
the mouth is free from these substances. 



How the watery vapor ? 40*. Aie there oihei eieretious from the langa t 
Give the iHiutration. 

Sott. Let the anatomy and phyaiolofjy of the reapiratorj organl be 
reviewed from figi 96, 87, »ndS9, or from anatomical outline platei Noa. 
• and 7. 
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HYGIENE OF THE RESPIRATORY ORGANS 

495. Foa man lo enjoy the highest degree of health, ii 
is necessary that the impure "venous" blood be properly 
changed. As ibis is elfecled in the lungs by the action of the 
air, it follows that this element, when breathed, should be 
pure, or contain twenty-one |:er cent, of oxygen t 
seventy-nine per cent, of nitrogen. 

■196. The volume of air expelled from the lungs t 
what less thnn that which is inspired. The amount 
varies under different circumstances. An eightieth part of 
Ihe volume taken into the lungs, or half o cubic inch, may b» 
considered an average estimate. 

497, The quality and purity of the air is affected by rt-rry 
respiration. 1st. The quantity of oxygen is diminished. 
2d. The amount of carbonic acid is increased. 3d. A certain 
proportion of watery vapor is ejected from the lungs i 
eipiri'd air. Of the twenty-one parts of oxygen it, 
inspired air, only eighteen parts are expired, while the car- 
bonic acid and watery vapor are increased about four per 
cent. The quantity of nitrogen is nearly the i 
expired as in the inspired air. 

Observation. It is now fully ascertained thai, while the 
-hcmical composi.ion of the blood is essentially changed, its 

49.5 — H6. Vice the kygixie of thi rt*piratort/ organ*. 495. What ii 
oecr*6arj that imb enjoy the highest degree of health I 406. How <!□« 
the volume of expired lir compare with that which iu impired I Doei 
thii lou vary, and what ii an average estimate ? 487. Hon in Ihe purity 
of Ihe air affected by respiration ? Hqw is the inhaled oiygen 
What effect on the carbonic acid and watery vapoi > On the nitrogen I 
What ia laid respecting the weight of the blood ? 



Bested r 
itrogen) 




"vigbt remains ihe same, as the carbon rind hydrogen dis- 
charged are equal to the united weight <if the oxygen ana 
nitrogen absorbed. 

498. IF one fourth pan of die volume of air received by 
tne lungs at one inspiration is decomposed at one "beat' 
of the heart, it might be supposed that if the expired air he 
again received into the lungs, one half of ihe oxygen would 
be consumed, and, in a similar ratio, if re-breathed four limes, 
all the oxygen would be consumed. But it does not follow, if 
the air is thus re-breathed, that the same changes will be 
effected in the lungs. For air that has been inspired does 
not pan with its remaining oxygen as freely as when il con- 
tains the proper amount of ttiis life-giving clement, and thus 
the changes in the impure biood are not so completely effected. 

Illustration. In ihe process of dyeing, ouch successive 
article- immersed in the dye weakens it ; hut il does noi 
follow that the dye each time is affected in the same degree, 
or that the coloring matter by repeated immersions can be 
wholly extracted. The same principle applies to the exchange 
of oxygen and carbonic acid gas in the lungs. 

499. If ihe inspired air is free from moisture and carbonic 
acid, these substances contained in the blood will be more 
readily imparted to it. When the air is loaded with vapor, they 
are removed more slowly ; but if it is saturated with mcjiiure, 
no vapor will escape from ihe biooil through the agency of the 
lungs. This may be illustrated by the following experiment : 
Take two and a half pounds of water, add to it half a pound of 
common salt, (chloride of sodium,) and it will readily mix 
with the water ; and to this solution add the Bamc quantity of 
salt, and it will be dissolved sioro slowly. Again, add more 
salt, and it will remain undissolved, as the water has become 
saturated by the pound before dissolved. 

40S. Doe* III tbsl la r< 
41*. Wh»t i» Ihe effect oi 
Mrbonia uid f Wtam load 
Uloitrittd t 
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50«) The principle in this experiment is analogous to thai 
of the union between carbonic gas and atmospheric air. 
Allen and Pepy showed by experiment, that air which had 
been once breathed, contained eight and a half per cenl. dl" 
cat jonic acid. They likewise showed, ihut no continuance of 
the respiration of the same air could make it take up more 
than ten per cenl. This is the point of saturation. 

Experiment. Sink a gloss jar that has a stop-cock, or on* 
with a glass stopper, into a pail of water, until the air is expelled 
from the jar. Fill the lungs with air, and retain it in ihe 
chest a short time, and then breathe into the jar, and instantly 
close the stop-cock. Close the opening of the jar that is under 
the water with n piece of paper laid on a ptale of sufficient 
size to cover the opening, invert the jar, and sink into it a 
lighted candle. The flame will be extinguished as quickly 
as if put in water.* Remove the carbonic acid by inverting 
the jar, and place a lighted candle in it, and the flame will be 
as cleur as when out of the jar. 

Observations. 1st. It is familiarly known that a taper will 
not bum where carbonic acid exists in any considerable 
quantity, or when there is a marked deficiency of oxygen. 
From this originated the judicious practice of sinking lighted 
candle into a well or pit before descending into it. If the 
flame is extinguished, respiration cannot there he maintained, 
and life would be sacrificed should a person venture in, until 
the noxious nir is removed. 

2d. It is the action of carbonic acid upon the respiratory 

* As a iubstitute for » j.ir with a itop-oock, tsk* ■> pise 
pipe beat in the form of a lipbon, and insert it in the mouth of ■ 
reversed jnr. Thin experiment is as Conclusive whether the »ir ii 
Inhaled ones only or breathed ninny limes. 
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organs that gives 
■im - uinl caves, 
xinia, and feel no 
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phenomenon frequently scin il 
ni:iy enter these subterranean 
in breathing; but the deg 
pparenlly dead, and soon dies if not 



arises from the fact that 
and sinks to the bottom of the 



speedily removed to pure 
(his gas is heavier than 
room or cave. 

3d. While it is true that carbonic acid possesses properties 
that render it unfit to be breathed, it is, notwithstanding, 
productive of very agreeable effects, when conveyed into 
the stomach. It forms the sparkling property of mineral 
•aters, and fills the bubMu* that rise when beer or eider is 
er men ting. 

. Pure atmospheric air is best adapted to a healthy 



i of the system. As the a 
all 



. he 



itaincd pui 
naked. To 



im 



:, the question may b< 

■ be vitiated and still sustain life? and 

quantity of pure air a person needs each 

ute to maintain good health ? Biruttn says, that air whict 

iiains more than three and a half per cent, of carbonic 

,d is unfit for respiration, and, as air once respired. contains 

;ht and a half percent, of curbonic acid, il clearly shows 

it is not fitted to be breathed again. 

502. No physiologist pretends thiu less titan seven cubic 
adequate for a man lo breathe each minute, 

lile Dr. Reid alkies ten feet. The necessity of fifteen or 
twenty times the amount of air actually taken into the lungs, 
arises from the circumstance, that the expired air mixes 
with and vitiates the surrounding element that has not been 
inhaled. 

503. The quantity of air which different persons actually 

Obwrrrtion M. SSI. IV h: 
•ipired *ir ? Gin the remit 

2 
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need, varies. The demand is modified by ihe size, 
nabila, ntid condition of ihe body. A person of great j 
who has a largo quantity of blood, requires more air than a 
•mall man with a less amount of circulating fluid. Individuds 
whose labor is active, require more air than sedentary or idle 
persons, because the waste of the system is greater. On the 
•ame principle, the gormandizer needs more of this element 
ihaa the person of abstemious habits. So does the growing 
Hid require more air than an adult of the same weight, for 
the reason that he consumes more food than a person of 
mature years. Habit also exerts a controlling influence. A 
man who works in the open air sutlers more when placed in 
a small, un ventilated room, than one who is accustomed to 
breathe the confined air of workshops. 

504. Air, in ickich lamps will not &nra with brilliancy, is 
unfitted for rexpiralion. In crowded rooms, which are rml 
ventilated, the air is vitiated, not only by the abstraction of 
oxygen and the deposition of carbonic acid, but by the e 




and luii^s of the audience. The lamps, 
but a feeble light. Let the 
and more expended, and the lamps will 
feebly, until they are extinguished. 
The effects of breathing the same air 
C well illustrated by an incident that 
ur brills of learning. A large audience 
ill -ventilated room, to listen to a lecture ; 
soon the lamps burned so dimly that the speaker and audience 
were nearly enveloped in darkness. The oppression, diz- 
ziness, nnd faintness experienced by many of the audience, 
induced them to leave, and in a few minutes atler, the lamps 
were observed to rekinlle, owing to the exchange of pure air 
on opening the door. 

he ^ormandiier ? With the person 



^ from the 
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burn more and mo 
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again and again, 
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2d In the "Black Hole of Calcutta," one hundred ina' 
forty-six Englishmen were shut up io & room eighteen feei 
■quart), with only two small windows on the same side U. admit 
»ir. On opening this dungeon, ten hours after their imprison- 
ment, only twenty-three were alive. The others had died 
from breathing impure air. 

505. Air that has become impure from the abstraction of 
••xtfgen, an excess of carbonic acid, or the excretions from C/ie 
lungs and skin, has a deleterious effect on the body. When 
this elemeal is vitiated from the preceding causes, it prevents 
the proper serialization, or change in the blood. For this 
reason, pure air should he admitted freely and constantly into 
work-shops and divel ling- houses, and the vitiated air permitted 
to escape. This is of greater importance than [ho wanning 
of these apartments. We can compensate for the deficiency 
of a stove, by an extra garment or an increased quantity of 
food ; hut neither gurment, exercise, nor food will compensate 
for pure air. 

506. School-rooms should be veiUilated, If they are noL 
[he pupils will be restless, and complain of languor and head- 
ache. These unpleasant sensations are caused by a want of 
pure air, to give an adequate supply of oxygen to the lunp". 
When pupils breathe for a series of years such vitinted air, 
their life is undoubtedly shortened, by giving rise to consump- 
tion and other fatal diseases. 

Illustration. A school-room thirty feet square and eight 
feel high, contains 7200 cubic feet of air. This room will 
seat sixty pupils, and, allowing ten cubic feel of air to each 
pupil per minute, all the air in the room will be vitiated in 

Observation. In all school-rooms where there is not ade- 
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88 of five al 

i time, let the jeip 
i'l windows, so thai tl 



n, it is advisable to hav> 

ich hour. During ihii 
breathe fresh air, and open the doors ai 
air of the room shall be completely t-liu: 

507. Churches, ameert halls, and all mains designed for 
a collection of individuals, should he amyly ventilated. While 
tne architeel and workmen are assiduous in giving these- public 
rooms architectural beauty and splendor, by adorning the 
ceiling with Gothic tracery, rearing richly carved columns, 
and providing carefully for the warming of the room, it lot 
frequently happens that no direct provision is made for the 
change of that element which gives us beauty, streni 
and life. 

Illustration. A hall sixty feet by forty, and fifteen feel 
high, contains 36,000 cubic" Teet of air. A hall of ilus size 
will seat four hundred persons; by allowing ten cubic fuel of 
air lo each person per minute, the air of the room will be 
rendered unfit for respiration in nine mi 

508. Railroad ran, cabins of steam and canal-loaU, t 
buses, and stage- coaches, require ample ventilation 
construction of these public conveyances, too frequently, 
only apparent design is, to seal the greatest number of pi 
regardless oflhe quantity and character of the air lo maintain 
health and even life. The character of the air is only realised 
when, from the fresh, pure air, wc enter a crowded cabin of 
a boat or a closed coach; then the vitiated air from animal 
excretions and noxious gases is offensive, and frequently pro- 
duces sickness. 

509. The influence of habit is strikingly expressed I 
Rirnun, in the " Art of Warming and Ventilating Rooms : 
*' Not the least remarkable example of the power of habit i* 
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fgcstiou when ■ school-raum is not ventilated i M7. Wh.t ia 
;»rd lo ventilating churches, concert halls, ic. t State 
. SOS. What remarks relative to public converts ies t 609 
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ue'th. 
> Stat* 



HYGIENE OF THE RESPIRATORY ( 



ling us to practices which, but for its influence. 
would be considered no.vious and disgusting. We instinc lively 
fhini approach to the dirty, the squalid, and the diseased, and 
use no garment that may have been worn by another. We 
3pen sewers for matters that offend the sight or the smell, arid 
contaminate the air. We niri'Tiillv remove impurities from 
what we eat. and drink, filler turbid water, and fastidiously 
■void drinking from a cup thai may have been pressed to the 
lips of a friend. ' On the other hand, we resort to places of 
assembly, and draw into our mouths air loaded with ctlluvia 
from the lungs, skin, and clothing of every individual in the 
promiscuous crowd — e xhn I at ion i offensive, to a certain ei tent, 
from the most healthy individuals ; but when arising from a 
living mass of skin and lungs, in all stages nf evaporation, 
disease, sod putridity, — prevented by the walls and ceiling 
from escaping, — they are, when thus concentrated, in the 
highest degree deleterious and loathsome." 

510. The sleeping-room should he so ventilated that the. air 
in the morning will he as pure as when retiring to rest in the 
evening. Ventilation of the room would nrevent morning 
headaches, the want of apjwlite, and languor — so common 
among i ht- feeble. The impure air of sleeping-rooms proba- 
bly causes more deaths than in temperance. Look around the 
country, and those wh» are most exposed, who t;ve in huts 
but little superior to the sheds that shelter the farmer's flocks, 
■re found to be the most healthy and robust. Headaches, liver 
romplaints, coughs, and a multitudu of nervous affections, are 
■I most unknown to them; not so with those who spend their 
days and nights in rooms in which the sashes of the windows 
calked, or perchance doubled, to prevent the keen but 
Ithy air of winter from entering their ;iprirtmems. Disease 
■nd suffering are their constant companions. 



i j ? Whit would 




T/ltetratian. By many, sleeping apartments twelve I 
square and seven feel high, are considered spaci 
[icrsons, and good accommodations for four lo lodge io. 
apartment of this size contains 1008 cubic feet of nir. 
'.owing ten cubic l*:et to each person per minute, two occupi 

air of the room in fifty minutes, and four it 
twenty -five minutes. When lodging-rooms are not ventilate. J. 
we would strongly recommend early rising. 

511. The sick-room, particularly, should be so arrawttd 
that the impure air may escape, and pare air be constantly ad- 
mitted into the room, it is no unusual practice in some com- 
munities, when a child or an adult is sick of an acute disease 
to prevent the ingress of pure air, simply from the apprehen- 
sion of the attendants, that the patient will contract a cold 
Again, the prevalent custom of several individuals sitting in 
the sick-room, particularly when they remain there for several 
hours, tends to vitiate the nir, and, consequently, to increase 
the guttering and danger of the sick person. In fevers, or 
inflammatory diseases of anv kind, let the patient bre^iiw 
pure air; for the purer the blood, the greater the power ol the 
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system to mtaa 


e disease, and the less the liability lo • on- 


tract colds. 




Observation. 


Among children, convulsions, or " fits," usu- 


ally occur when 


they are sleeping. In many instances, tlwoe 


are produced by 


the impure air which is breathed. To pro- 


vent these alarm 


ng and distressing convulsions, the sleeping- 


room should be 


ventilated, and there should be no curtains 


around the bed 


or coverings over the face, as they prodi.cu 


an effect similar 


o that experienced when sleeping in a smidl. 


unvcntilated roor 


i. To relieve a child when convulsed, carry 


it into the open a 




512. While o 


xupying a room, we are insensible of ihe 
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gradual vitiation of the air. This is the result of the dimin- 
ished sensibility of the nervous system, mid gradual adaptation 
of the organ* to blood of a less stimulating character. Thii 
condition is wull illustrated in the hibernating animals. We 
are insensible of the impure air of unventilated sleeping-rooms, 
until we leave them for a walk or ride. If they have been 
closed, we are made sensible of the character of tha air as 
soon as we reenter them, for the system has regained its usual 
sensibility while inhaling a purer atmosphere. 

513. In the construction of every inhabited room, there 
thould be adequate means of ventilation, at well as loarniing. 
No room is well ventilated, unless as much pure uir is brought 
ii>lo it as the occupants vitiate at every respiration. This can 
W; eflbclcd by making an aperture in the ceiling of the room, 
»t by constructing a ventilating flue in the chimney. This 
should be in contact with the flues for Hie escape of smoke, 
but separated from them by a thin brick partition. The hot 
air in the smoke flues will warm the separating brick partition, 
and consequently rarefy the air in the ventilating flue. Com- 



flu-s. The draught of a 
register 



rail I 



r the ceiling. 



n a house should be had to such 
.11 be regulated by well-adjusted 
should be placed near the floor 



514. While provision is made for the escape of rarefied 
impure air, we should also provide means by which pure air 
mav be constantly admitted into the room, as the crevices of 
the doors and windows are not always sufficient ; and, if they 
should be adequate, air can be introduced in a more conven- 
ient, economical, and appropriate manner. There should be 
an aperture opposite the ventilating flue, at or near the floor, 
to connect with the outer walls of the building or external a 

SIS. Why are we insensible to the gradual ritiaiion of tiie air ot in i 
rratiUtcd room ? fill What ii 
Inhibited room I How can a roi 




But if pure heated air is introduced into the room, il obviate." 
'he necessity of the introduction of the external air." 

615. In warming rooms, the hot air furnaces, or box and 
air-tight stoves converted into hot air furnaces, should be 
used in preference to the ordinary stoves. The air thus intro- 
duced into the room is pure as well as warm. In the adapta- 
tion of furnaces to dwelling-houses, &c., it is necessary that 
the air should pass over an ample surface of iron moderately 
heated ; as a red heat abstracts the oxygen from the contigu- 
ous air, and thus renders it unfit to be respired.t 

Observation. Domestic animals need a supply of pure air 
as well as man. The cows of cities, that breathe a vitiated 
air, have, very generally, tubercles. Sheep that are shut in 
a confined air, die of u disease called the " rot," which is of 
a turberculous character. Interest and humanity require that 
die buildings for animals be properly ventilated. 



• Mr. Frederick Emerson, of Boston, has devised a simple anc 1 
effective apparatus for removing vitiated air from a room. It it suc- 
cessfully used upon all the public school -ho uses of Boston. It it now 
being generally applied to ihe school- house* and other public huild- 
ings, as well as private dwellings, of New England. 

t Dr. Wyman'a valuable work on •■ Ventilation, - ' and the work of 
Henry Barnard, Esq., on "School -house architecture," can be advanta- 
geously consulted, as they give the practical methods of ventilatiri, 
and warming shops, school-rooms, dwelling-hoasea, public halls, Si 

be wanned 1 What it necessary in the ilaj • 
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CHAPTER XXVI. 

UYOTBNB OF THE RESPIRATORY ORGANS, CONTINUED 

516. The change that is effected in the blood while passing 
through the lungs, not only depends upon the purity of the 
air, but the amount inspired. The quantity varies according 
to the size of the chest, and the movement of the ribs and 
iiaphragm. 

517. The itiie of the chest and lung* can be reduced by 
•noderale and continued pressure. This is most easily done 

n infancy, when the cartilages and ribs are very pliuru ; yet 
t can be effected at more advanced periods of life, even aftei 
.he chest is fully developed. For want of knowledge of thn 
pliant character of the cartilages and ribs in infants, too many 
mothers, unintentionally, coniracl their chests, and thus sow 
the seeds of disease by the cluse dressing of their offspring. 

518. If slight but steady pressure be continued from day 
to day and from week to week, the ribs will continue to yield 
more and more, and after the expiration of a few months, 
the chest will become diminished in size. This will be 
I'tteuted without any Buffering of a. marked character, but 
the general health mid strength will be impaired. It is not 
tne violent aud ephemeral pressure, but the moderate and 
protracted, that produces the miscalled, "genteel," con 
tracted chests. 

519. The style of dress which at the present day is almost 
universal, is a prolific cause of this deformity. These bnne- 

4M. IVbai T.riM the 110011111 of «ir received Into tb* longa T 417. Dow 
ui ibe aiie of the cheat be diminished t Wheu ia 
fig. How aie the mitcallod "genteel," contacted 
tlB What u Mid at the atjle at tbe dmu 
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ful fashions are copied from the periodicals, so widely ci? 

culaied, containing a "fashion plate of the latest fashions 
from Paris." In every instance, the contracted, defoimed. 
and, as h is colled, lady-like waist, is portrayed in all its 
fascinating loveliness. These periodicals are found on ultnoM 
every centre-table, and exercise an influence almost omnip- 
otent. If the plates which corrupt the morals are exclude*! 
by civil legislation, with the same propriety ought not those to 
be suppressed thai have a tendency so adverse to health ' 



Fig. 100. Pig. 101. 




Observations. 1st The Chinese, by compressing the feet 
di* female children, prevent their growth; so that the foot of i 
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Chines, belle- is not larger than ihe fool of an American girl 
of five years. 

2d. The American women compress their chests, to prevent 
their growth ; so that the chest of an American belle is not 
larger than the chest of a Chinese girl of five years. Which 
country, in this respect, exhibits the greater intelligence > 

3d. The chest can be deformed by making the linings of 
the waists of the dresses tight, as well as by corsets. Tight 
vests, upon the same principle, are also injurious, 

5 - J0. In children, who have never worn close garments, 
the circumference of the chest is generally about equal to that 
of the body at the hips ; and similar proportions would exist 
through life, if there were no improper pressure of the 
clothing. This is true of the laboring women of the Emerald 
Isle, and other countries of Europe, and in the Indian female, 
whose blanket allows the free expansic 
symmetrical statues of ancient sculpti 
blance to the " beau ideal " of Am 
form. This perverted taste is in opposition to the laws of 
nature. The design of the human chest is not simply to 
connect the upper and lower portions of the body, like some 
insects, but to form a case for the protection of the vital 
organs. 

521. Individuals may have small chests from birth. This, 
to the particular individual, is natural ; yet it if 
great and general law of Nature relative to the size of the 
human chest. Like produces like, is a general law of the 
animal and vegetable kingdoms. No fact is bener estab- 
lished, than that which proves the hereditary transmission 



i of the chest. The 
i bear little resem 
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{Jbierralion 2d. Observation 3d. 620. Wt»t is the van of the ehest of 
■ child ihit hu always worn loose clotuing : What is said of the 
the laboring women of Ireland, and the Indian female? How ia II In 
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from parents to children of a constitutional liability lo t mcssi*; 
and the same may be said in regard lo their conformation*. 
If ihe mother has a Email, taper waist, citlier hereditary M 
acquired, this form may be impressed on her oil's pring ; — Ibw 
illustrating the truthfulness of scripture, " th.it the sins of lite 
parents shall be visited upon the children unto the third and 
■fourth generation." 

522. Tlie quantity of air inhaled is modified by the capa- 
city of the respiratory organs. The necessity of voluminout 
lungs may be elucidated by the following experiment: Sup- 
pose a gill of alcohol, mixed with a gill of water, be put into 
a vessel having a square foot of surface, and over the vessel 
a membrane be lied, and thai the water will evaporate in 
twenty-four hours. If the surface hud been only six inehci 
square, only one fourth of the water would have evaporated 
through the membrane in the given time. If the surface liad 
been extended lo two square feet, the water would have evap- 
orated in twelve hours. 

523. Apply tills principle to the lungs: suppose there are 
two hundred feet of carbonic acid to be curried out of die 
system every twenty-four bourn. This gits, in that lime, will 
pass through a vesicular membrane of two thousand square 
feel. If the lungs were diminished in size, so that there would 
be only one thousand square feet of vesicular membrane, uV 
amount of carbonic acid would not, and could not, be eliminated 
from the system. Under such circumstances, the blood would 
not be purified. 

524. Again; suppose the two thousand square feet of 
membrane would transmit two hundred cubic feet of oxygen 
into tlie system every- twenty-four hours. If i; should be 
diminished one half, litis amount of oxygen would not pass 
into the blood. From the above i 
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ihe importance of well -Jo vol oped chests and v luminous 
lungs; <br, by increasing the size of iho lungs, ilie oxygen is 
more abundantly supplied to the blood, and this fluid is more 
perfectly deprived of its carbon and hydrogen. 

525. The chest is not only most expanded at its lower 
pari, but the portion of the lungs thai occupies this space of 
the thoracic cavity contains the greater part of the air-cells; 
»nd, from the lower two thirds of the lungs the greatest 
amount of carbonic acid is abstracted from the blood, and 
the greatest amount of oxygen gas is conveyed into the cir- 
culating fluid. Hence, contracting the lower ribs is far more 
injurious to the health than diminishing the size of the upper 
part of the chest. 

526. The quesiion is often asked, Can the size of the chest 
and the volume of the lungs be increased, when they have 
been injudiciously compressed, or have inherited this un- 
natural form > The answer is in the affirmative. The means 
for attaining this end are, a judicious exercise of the lungs, 
by walking in the open air, reading aloud, singing, sitting erect, 
and fully inflating the lungs at eiich act of inspiration. If the 
exercise be properly managed and persevered in, it will 
expand the chest, and give tone and Senllh to the important 
organs contained in it. But, if the exercise be ill-timed or 
carried to excess, the beneficial results sought will probably 
not be attained. 

Observation. Scholars, and persons who sit much of the 
time, should frequently, during the day, breathe full and 
deep, so that the smallest air-cells may be fully filled wili 
air. While exercising the lungs, the shoulders should be 
■Jiro wn back and the head hold erect. 

527. The movement of the ribs and diaphragm is modified 
by the dress. When the lungs are properly filled with i 

525 Wbr i» it mure injurious to contract the lower part of the chest than 
me upper' 426. How can the si/.e of the chert he increased whe 
contracted? Give the observation. 527. How is the increment of the 
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the chest is enlarged in every direction. If anytnicle of 
apparel is worn so tight as to prevent the full wpw MM af 
llie chest and abdomen, the lungs, tn consequence, do not 
receive air sufficient to purify the blood. The effect of firm, 
unyielding clothing, when worn light, in preventing a due 
supply of air to the lungs, may be shown by the fullowiiisr 

Illustration. If the diameter of a circle is three feel, the 
circumference will be nine feeL If the diameter is extended 
to four feet, the circumference will be increased to twcWe 
feet. Should a light band be thrown around a circle of nine 
feet, its diameter cannot be increased, for the circumference 
cannot be enlarged. 

5'2S. Any inelastic band, drawn closely around the lower 
part of ibe chest, or the abdomen, below the ribs, operates 
like sin- Icintl in the preceding illustration, in restricting the 
movement of the ribs. When any article of dress encircles 
either the chest or abdomen, so as 10 prevent an increase of 
its circumference, it has an injudicious tendency, as it pre- 
vents the introduction of air in sufficient quantities to purity 
the blood. The question is nut. How much restriction 
of the respiratory movements can be endured, and life con- 
tinue ? but. Does any part of the apparel restrict the move- 
ments f If it does, it 1* ;i violation of the organic laws ; and 
[bough Nature is profuse in her expenditures, yet sooner ot 
later, she sums up her account. 

5"J9. In duti'mimm™ whether the apparel is worn too tight, 
inflate the lungs, and, if no pressure is felt, no injurious effect* 
need bo apprehended from this cause. In testing the tight- 
ness of the dross, some persons will contract to the utmost 
tlio abdominal muscles, and thus diminish the size of the 

How i» the effect of unyielding ctulhing, when warn tight, illntlfliMd! 
(2S. What effect hm un itielutia bund upon the lower |>«rt of the chut) 
What qncitiun ti aiked 7 ilfl. How can ire detcrmiu* whsUu: ihe tpptral 
""" 4 worn U,- tifhtr 
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chest, by depressing ihe ribs; when this i 

dividual exela ms, " How loose my dress is ! ' 

■ both deceptive and ludicrous. A good test is, to put the 

band on the chest below the arm ; if there is no movement of 

:he ribs during respiration, the apparel is too light- The only 

reliable test, however, is a full inflation of the lungs. 

Observation. Many individuals do not realize the small 
amount of force that will prevent the enlargement of the 
chest. This can be demonstrated by drawing a piece of tape 
lightly around the lower part of ihe chest of a vigorous adult, 
■lid confining it will) the thumb and finger. Then endeavor 
fully lo inflate the lungs, and the movement of the ribs will 
be much restricted. 

530. The position in standing anil silling influences the 
movement of the ribs and diaphragm. When the shoulders 
are thrown back, and when a person stands or sits erect, lite 
diaphragm and ribs have more freedom of motion, and the 
abdominal muscles act more efficiently ; thus the lungs have 
broader range of movement than when the shoulders incline 
forward, anti the body is stooping. 

531. Habit exercises an influence upon ihe range of t!ie 
respiratory movements. A person who has been habituated to 
dress loosely, and whose inspirations are full and free, suffers 
more from the tightness of a vest or waistband, than one, the 
range of movements of whose chest has long been subjected 
to tight lacing. 

532. The condition of the brain exercises a great influence 
upon respiration. If the brain is diseased, or the mind 
depressed by grief, tormented by anxiety, or absorbed by 
abstract thought, the contractile energy of the diaphragm and 

Gire mother test. Hiw can the amount of pressure necessaj 
rant the enlargement of the cheat be demonitnttd ? 630. I 
rffeet of ration on the rooTements of the ribsand diaphragm. ( 
the effect of hibit on the recplmtOTJ move mints. 6M3, Sttte the 
of the mind upon rr»pir»tion. 
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writ's that elevnie the ribs, is much diminished, and the 
mugs are n«t so fully inflated, as when the mind is influenced 
by joy or othei exhilarating emotions. The depressing pas- 
sions likewise lessen the frequently of respiration. By the 
influence of these causes, the blood is but partially purified, 
and the whole system becomes enfeebled. Here we may 
see die admirable harmony between the different parts of 
the body, and the adaptation of all the functions to each 
rfbar. 

5;i.'t. As the quantity of air inhaled at earh unimpeded 
inspiration in lungs of ample size, is about fort)" cubic inches, 
it follows, if the movement of the ribs and diaphragm ii 
restricted by an enfeebled action of the respiratory muscle*, 
or by any other means, the blood will not be perfectly purified. 
In the experiment,"^ sf£i, 5^3,) suppose forty cubic inches of 
.lir must pass over the membrane twenty times every minute, 
and thai this is the amount required to remrve the vapor 
which arises from the membrane ; ir only half of this amount 
of air bo supplied each minute, only one half as muoh water 
will be removed from the alcohol through the membrane it. 
twenty-four hours ; consequently, the alcohol wotld bo impure 
from the water not being entirely removed. 

534. Restrain the elevation of the ribs and depression of 
the diaphragm, so that the quantity of air conveyed into the 
lungs will be reduced to twenty cubic inches, when forty are 
needed, nnd the results will he as follows : Only one half of 
the carbonic acid will be eliminated from the system, and tin. 
blood will receive but one half as much oxygen as it req-iires. 
This fluid will then be imperfectly oxy dated, and par"ially 
freed of its impurities. The impure blood will be retvrned 
to the left side of the heart, and the whole system will s'-fler 
from an infringement of organic laws. 
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535. Scrofula, or consumption, frequently succeeds a de- 
pressed slate of tlie nervous system. These diseases arise 
from tin' deposition of tuberculous mailer in dihercnt party 
of the body. Those iudiviiiuiils who have met with reverses 
of fortune, in which character and property were lost, aflord 
painful examples. Hundreds yearly die from the etiect of 
depressed spirits, caused by disappointed hopes, or disap- 
pointed ambition. 

lUuntration. A striking instance of the eflects of mental 
depression is related by Lreunee. In a female religious es- 
tablishment in France, great austerities were practised ; the 
mind was absorbed in contemplating the terrible truths of 
religion, and in mortifying the flesh. The whole establish- 
ment, in the space of ten years, was several times depopu- 
lated — with the exception of the persons employed at tbo 
gate, in the kitchen, and garden — with that liital disease, 
consumption. This institution did not long continue, but 
was suppressed by order of the French government. 

536. Tlie purity of the blood is influenced by the condition 
of the lungs. When the bronchial tubes and air-cells have 
become partially impervious to air, from pressure upon the 
lungs, from fluids in the chest, from tumors, or from the con- 
solidation of the cells and tubes from disease, — as inflam- 
mation, or the deposition of yellow, cheesy matter, called 
tubercles, — the blood will not be purified, even if the air is 
pure, the lungs voluminous, and the respiratory movements 
unrestricted, as the air cannot permeate the air-cells. 

Observations. 1st. The twenty-three who escaped imme- 
diate death in the Black Hole of Calcutta were soon attacked 
with inflammation of the lungs, by which these organs w< 





consolidated, and thus prevented ihe permeation of air into 
iheir cells. This disease ot' the lungs was caused by breath- 

2d. One of the precursory symptoms of consumption is the 
feeble murmur of respiration in the upper part of the lungs. 
This condition of these organs is produced by, or frequently 
follows, mental depression, the breathing of impure air, the 
stooping position in standing or silling, and the restriction of 
the movements of the ribs and diaphragm. 

3d. Persons asphyxiated by carbonic acid, water, stran- 
gling, or any noxious uir, after resuscitation, are usually affected 
with coughs and other diseases of the lungs. 

537. Colds and coughs are generally induced by a chili, 
that produces n contraction of the blood-vessels of the skin; 
and the waste material, which should be carried from lite 
body by the agency of the vessels of this membrane, is 
retained in the system, and a great portion of it is returned to 
the mucous membrane of the lungs. For such is the harmony 
established by the Creator, thai if the function of any portion 
of the body is deranged, those organs whose offices are similar 
take on an increased action. 

538. The waste material, that should have passed through 
the many outlets of the skin, creates an unusual fulness of 
the minute vessels that nourish the mucous membrane of the 
bronchia ; this induces an irritation of these vessels, which 
increases the How of blood to the nutrient arteries of the lunga. 
There is, also, a thickening of the lining membrane of ihp 
iungs, caused by the repletion of the bronchial vessels of the 
mucous membrane; this impedes the passage of air through 
the small bronchial tubes, and consequently the air-vesicle* 

Whit ia one of the prccnriurj ijmptonu of ooniumption T How ii SI* 
aoaditiun frequently produced I Whut diseases usuillj follow asphjii* oj 
«»rbonio b«J, waler, string I tog, .tc. ? 537. How are colds generally is- 
oooed 7 638. What effect orij a common cold upon tho mui 
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cannot impart a sufficient quantity of oxygon to purify the 
blood, and iliis llmd, imperfectly purified, docs not pass with 
facility through the lungs. An additional obstacle to the free 
passage of air into the lungs, is the accumulation of blood in 
Lie pulmonary vessels. 

539. As colds and coughs am very generally treated by the 
" matrons " of the community, or by the patient, the following 
huggestions may aid in directing a proper treatment : To 
effect a speedy cure, it is necessary to diminish the amount of 
fljid to the vessels of the lungs. Tins can be effected in two 
ways: 1st. By diminishing the quantity of blood in the sys- 
tem ; 2d. By diverting it from the lungs to the skin. The 
first condition can be easily and sufely affected, by abstaining 
from food, and drinking no more than a gill of fluid in twenty- 
four hours. As there is a continuous waste from ilie skin 
and othei organs ol the system, the quantity of blood by this 
procedure will be diminished, and the lungs relieved of the 
accumulated fluid. 

540. The second condition can be accomplished by resort 
ing to the warm or vapor bath. These and the common 
sweats will invite the blood from the lungs to the skin. By 
keeping up the action of the skin for a few hours, the lungs 
will be relieved. In some instances, emetics and cathartics 
■re necessary ; mucilages, as gum nrabic or slippery-elm 
bork, would be good. After the system is relieved, the tskin 
is more impressible to cold, and consequently requires care 
ful protection by clothing. In good constitutions, the first 
method is preferable, and generally sufficient without any 
medicine or "sweating." 

541. The method of resuscitating persons apparently 
drowned. In the first instance, it is necessary to press the 
chest, suddenly and forcibly, downward and backward, ui 
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instinlly discontinue the pressure. Repeat this without iniM- 
muaion, until a pair of bellows can be procured. Whan irw 
bellows ire obtained, introduce the nozzle well upon tin- h*M 
of the tongue, and surround the mouth and nose with a loud 
or handkerchief, to dose them. Let another person pre* 
upon the projecting pari of the neck, called " Adam's upple,'' 
while air is introduced into the lungs through the belluw*. 
Then press upon the chest, to force the air from the lungs, to 
imitate natural breathing. 

543. Continue the use of the bellows, and forcing the at 
out of life chest, for an hour at least, unless signs of natural 
breathing come on. Wrap the body in warm, dry blankets, 
nnd place it near the fire, to preserve the natural warmth, « 
well as to imparl artificial heat. Every thing, however, ii 
secondary to filling the lungs with air. Avoid all friction 
until breathing is restored. Send immediately lor medical aid. 

fM3. The means of resuscitating person* asphyxiated frot 
electricity, tyc. In apparent death from electricity, (light- 
ning,) the person is frequently asphyxiated from pa-ral'yn 
v palsy) of the respiratory muscles. To recover such persona, 
resort to artificial respiration. In cases of apparent death 
from hanging or strangling, the knot should be untied or cut 
.immediately; then use artificial respiration, or breathing, ai 
directed in apparent death from dro 

Obscritation. It is an impression, in many sections of thn 
country, that the law will not allow the removal of the cord 
from the neck of a body found suspended, unles 
be present. It is therefore proper to say, that no such delay 
is necessary, and that no time should be lost in attempting 
to resuscitate the sirmigbji'l person. 

544. The method oj resuscitating person* apparently dead 
from inhaling carbonic acid gas. When life is apporenliy 

M3. What treatment .hauld be *Ao V it4 h 
n hanging? 6*4. What ihould b 





eniiirl from breathing carbonic acid gas, the person should 
be carried into tin- open air. The head and shoulders should 
be slightly elevated ; the face and chest should .be sponged or 
sprinkled with cold water, or cold vincgai and water, while the 
limbs are wrapped i:i dry, warm blankets. In this, as in 
asphyxia from other causes, immediately resort to artificial 
respiration. 

Obitrvatioiu. 1st. Many persons have died from breathing 
carbonic acid that was formed by burning charcoal in an open 
pan or portable furnace, for the purpose of warming their 
sleeping- rooms. This is not only produced by burning char- 
coal, but is evolved from the live coals of a wood fire ; and 
being heavier than air, it settles on the floor of the room ; and, 
if there is no open door or chimney -draught, it will accumu- 
late, and, rising above the head of an individual, will cause 
asphyxia or death. 

'2d. In resuscitating persons apparently dead from causes 
already mentioned, if a pair of bellows cannot be procured 
immediately, let their lungs be inflated by air expelled from 
f some person present. To have the expired air 
as pure as possible, the person should quickly inflate his 
lungs, and instantly expel the air into those of the asphyxiated 
Place the patient in pure air, admit attendants 
only into the apartment, and send for a pht/tician without 
delay. 
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546. There is a tendency between bod 
perature to an equilibrium of heat. Th 
approach a hoi body, the lieat, or calnr 
body to our organs of feeling, and gives il 
On the contrary, when we touch a cold body, the heat pas 
from the hand to that body, and causes a sensation of cold. 

547, The greater number of animals appear cold wl 
we touch them; and, indeed, the temperature of their bodies 
u not much above that of the atmosphere, and changes with 
it. !n man, and other animals that approach him in their 
organization, it is otherwise. They have the fuculty of pro- 
ducing a sufficient quantity of caloric to maintain their tem- 
peratures nearly at the same degree, under all atmospheric 
changes, and keep themselves warm. 

5-18. Those animals lvhose proper heat is not very per- 
ceivable, are called co/rf-blooded ; as most species of 
toads, snakes, turtles, and reptiles generally. Those anini 
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which produce sufficient heat independently of the atmosphere 
surrounding them, are called murm- blooded ; as man, birds, 
quadrupeds, ice. 

5-19. The temperature of man is about 98", (Fahrenheit's 
thermometer,) and that of some other animals is higher; the 
temperature of birds, for example, is aboul 110". It is oh- 
viojs, that in most parts of the globe, the heat of the atmos- 
phere is, even in summer, less than that of ihe human body. 
In our latitude, the mercury rarely attains SB 3 , and sometimes 
it descends to several degrees below zero. 

550. Captain Parry, with his ship's company, in his voyage 
of discovery to the arctic regions, wintered in a climate where 
the mercury was at 40' s , and sometimes at 55" below zero. 
Captain Back found it 70" below zero. These were 72" and 
103* below the freezing point, or about 200* beiow that of 
their own bodies, and still ihey were able to resist this low 
temperature, and escape being " frost-bitten." 

551. Captain Lyon, who accompanied Captain Parry in hia 
second voyage to the northern regions, found the tempera- 
lure of an arctic fox to be 106*, while that of the atmosphere 
was 33* below zero ; making a difference beiween the tem- 
perature of the fox and that of ihe atmosphere, of 138°. Cap- 
tain Scoresby found the temperature of a whale, in the Arctic 
Ocean, to be 104°, or nearly as high as that of other animals 
of the same kind in the region of the equator, while the tem- 
perature of ihe ice was as low as 33°, and the water w 
nearly as cold. These facts show what a strong counteract 
mg energy there is in animals against the effects of cold. 

553. On the other hand, it lius been ascertained by n 
ouaand well-conducted experiments, that the human body c 

M9. What is the temperature of the human body } Of birdi r B 
doct the heal of the atrormpheie in summer, in our latitude, compare > 
that o( the human system f 660. What is related of Captain Party r 
:k? Sfil. Of Captain Ljonr Of Captain Scorcsbj? Wt 
how ? 553. What has hem ascertained un the other h*» 
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r a length of time, to a very high ti 
without essentially elevating that of the body, 
trey, the sculptor, oflen entered the furnace, healed for drying 
his moulds, when the temperature indicated by the thermom- 
eter was 330°. Chaubert, the Fire-King, is said 1 
entered ovens when healed to 600°. In 1774, Sir Charla 
Blagdcn entered a room in which the mercury rose lo 2 
He remained eight minu.es without suffering. 

553. In order to render it certain that there was no fallacy, 
soys Sir Charles Blagden, " in the degree of heat shown by 

he thermometer, but that the air breathed was capable of 
producing all the well-known effects of such a hea! o 
imate matter, I put sonic egif* and beefsteak upon a tin fraiM 
placed Dear the thermometer, and farther distant from • 
cockle than from the wall of the room. In about twenty m: 
utes the eggs were taken out, roasted quite hard ; and in fort) 
seven minutes, the steak was not only dressed, but a 
dry." 

554. If a thermometer be placed under the tongue of 
healthy person, in all climates and seasons the tempcrali 
will be found nearly the same. Sir Charles Bliigden, " wr, 
in the heated room, breathed on a thermometer, and I 
mercury sank several degrees ; and when he expired forcibly 
the nir felt cool as it passed through the nostrils, though it 
scorching hot when it entered them in inspiration." 

Obierration. Did not the human body possess within itself 
the power of generating and removing heat, so as to maintain 
nearly an equality of tempemture, the most fatal consequences 
would ensue. In northern latitudes, especially, in severe 
weather of winter, the blood would be converted into a solid 

What is rel.tod i>f Cbnntrej? Of Chaubertr Of Sir Chsrlw BUgden 
6T... QW* Sir Chnrle»'» uwti italement. 654. What ii «*id 
pei-Hiure uf the human tongue P Meutiua the experiment bj Sir Charl 
BligJcn. Whnt would bo the effect if the buiuui ijiUm did out mmt-iti 
u equilly of tainperitam? 




a ; and on ihe other hand, ilie fatty secretion, when Bub 
jecled to equatorial heat, would become fluid, and life would 
be PTtinguished. 

555. To enable man, and other warm-blooded animals, to 
maintain this equilibrium of temperature under such extremes 
of heat and cold, nalurallv suggests two inquiries : 1st. By 
what organs is animal heat generated? 2d. By what means 
is its uniformity maintained? 

556. The ancients had no well-arranged theory on the sitb- 
■ecl of animal heat. They believed that the chief object of 
respiration was to cool the blood, and that the heart was the 
gre31 furnace where all the heat was generated. At a later 
period, Mayow, from his discoveries respecting respiration, 
asserted that the object of respiration was to produce heat, 
and denied that the hlood was cooled in the lungs. 

557. When it was discovered that, both in combustion and 
respiration, carbonic acid was produced arid uw^en absorbed 
it led Dr. Black to conclude that breathing was a kind of 
combustion by which all the heat of the body was produced. 
This theory was objected to, because, if all the heat was gen 
crated in the lungs, like those parts of a stove in contact 
with the fuel, they would be at a higher temperature than those 
pars at a distance, which was known not to exist. 

558. The next theory, and one which received the sanction 
of the scientific men of Europe, was proposed by Dr. Craw- 
ford. He agreed with Dr. Black that heat not only was 
generated in the lungs, hut that the arterial blood had a greater 
capacity for heat than the venous, and that this increase of 
capacity lakes place in the lungs. At the moment heat is 
generated, a portion of it. under the name of latent heat, is 
absorbed and conveyed to the different parts of the body. 

SSS. Whit hqntrlM rn naturally juggwlcd ? SSG. What wa« the theo- 
ry of the ancients ? Wlmt did Mayow insert at a later nerlml ? 5aT. Wbai 
wm ihe thorny of Dr. Black ? The objection } 65S. What win tut theort 
s! Dr Crawford? 
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Wherever arterial blood ia converted into venous, this latent 
heal is given out. Bui, unfortunMiely for this theory. Dr. Davj 
proved tlie capacity of bolh, for heat, to he nearly the same, 

559. No one can doubt thai respiration and animal beat 
ar-) closely connected. Them animals whose respirator? 
apparatus is the most extended, have the highest temperature. 
An example is seen in lards, whose organs of respiratioo 
extend over a large part of the body, and their temperature 
is 12° above man; while the respiratory apparatus of cold- 
blooded animals, us some kinds of fish, is imperfect, and only 
t small quantity of blood is subjected, at any time, to the 
effects of respiration. 

560. To understand the process by which heat is generated 
in the human system and in animals, it will be necessary tu 
state : 1st. That the appnrent heat of a body, as perceived 
by the touch, or as indicated by a thermometer, is not lit* 
measurement of heat contained in the body, or its capacity 
for heat. 

Illustration. If we mix one pound of water, at the tempera- 
ture of 60", with another pound at 91°, the resulting tempera 
lure will be exactly the medium, or 75£°. But, if we mix J 
pound of water at 60° with a pound of riuicksil 1 
resulting temperature will be only 61°, because the CMUfli 
of water for heat is so much greater than that of qui 
that the heat which raised the quicksilver 31" will : 
water only T. 

561. 2d. When the density and the arrangement of the 
atoms of a body are changed, its capacity to hold heat in a 
latent stale is altered. If it will retain more, heal will be 
absorbed from contiguous and surrounding substances; but, 

The obj ( 
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if its capacity for caloric is lessened, heel will be set free and 
given out io surrounding bodies. 

Illustrations. 1st. Ice and suit, (muriate of soda,) whfr.i 
mixed, are converted into a fluid. In this state they will nolo 
more heat than when solid. The heat necessary to produce 
thia change is drawn from the- surrounding medium, which ii 
made proportionally colder by the loss of caloric imparted Io 
tlie ice and sail. Ii is by this chemical process that " ice- 
cream " is made. 

2d. On the other hand, mix water and sulphuric acid, (oil 
of vitriol,) of the temperature of (J0% and the mixture will 
become quite warm, and will freely impart its heat to sur- 
rounding and contiguous objects. 

562. The same principle is exhibited, when oxygen 
unites with an inflammable body, as in the burning of wood, 
coal, oil, &c. In combustion, the oxygen of the atmosphere 
unites with carbon and hydrogen, and carbonic acid and 
water are produced This procoss, according to all the known 
laws of caloric, is attended with heat. The quanlity of heat 
disengaged in combustion is always in proportion to the 
amount of carbon and hydrogen consumed ; thus a piece of 
wood weighing one pound, in burning slowly, would give out 
the same quanlity of heat as a pound of shavings of the 
same wood, in burning rapidly. Upon these principles, the 
production of animal heat may be understood. 

563. The food contains carbon and hydrogen. These 
exist in the chyle. The old and waste atoms of die body 
likewise contain the same elements. In the lungs the oxygen 
■nd niirogen of the inspired air are separated. It is now 
supposed that the oxygen enters the capillary vessels of the 

GiT* the I»t illustration. The 2d. 562. WhM changes take place when 
oxygen unilee with an inttamniablo body ? To what is the quanlity of heat 
proportionate in combustion f Give nn example. 6G3. Hon ace carbon 
and hydrogen supplied to tbe ayoleuip How Lhe oxygen i Where dot 
i oxygen mingle with the blood 1 
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lungs, and mingles with ihe blood, with which it is carried K 
ihe honrt and thence 10 the nutrient capillary vessels of every 
im.it of Mm svst.-m. 

5G4. lii t!ie capillary vessels, the oxygen of the aneris! 
blood unites with ihe carbon and hjdrogen which the refuse 
materials contain, and carbonic acid and water are formed 
The combustion of carbon and hydrogen in the capillaries of 
every pari of the system, (tin: lungs not excepted.) is attended 
with a disengagement of beat, and the carbonic acid and 
water are returned to the lungs in the dark-colored blood, 
and evolved from the system. 

565. Sir Benjamin Brodie and s 
tained, that tho heat of tlte system i 
by the influence of the brain and ner 
carded by most physiologists ; yet it 
system exercises a great influence 
capillary vessels in the process of nutrition, secretion, and 
nlisorption. When tbese operations are most active, dm 
change among the particles of matter of which the body a 
composed, is then greatest, and the generation of heat i* 
increased in a corresponding degree. 

566. The necessity of pure, red blood in the production of 
f.niinnl heat, is shown when the vessels that carry blood tt>» 
limb are liguted, or tied; the part immediately becomes 
colder. The necessity of nervous influence is seen in the 
diminished temperature of a paralytic limb. 

567. Our next inquiry is, By what means is the uniformity 
of temperature in the body maintained r As there is a con- 
stant generation of heat in the system, there would be M 
undue accumulation, — so much bo as to cause diaugreeabU 
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sensations, — if there were no means by which it could be 
evolved from the body, or its production lessened. 

568. It has b;en ascertained thai tin: principal means by 
which the system is kept nt a uniform temperature, is th*> 
immense evaporation from the skin and lungs. These mem- 
branes, in an ordinary state, are constantly givir.g out water, 
which is converted into vnpor, and carried otf by the surround- 
ing air. The qtiuntity of heat abstracted from the system to 
effect this, depends on the rapidity of the change of air, its 
temperature, and the amount of water it contains in a slate 
of vapor. The quantity removed is greatest when the air 
la warm and dry, and the change, or current, rapid. 

Olisercatimis. 1st. The first discovery of the use of froe 
evaporation of the perspiration from the skin in reducing the 
heal of the body, and the analogy subsisting between this 
process and that of the evaporation of water from a rough 
porous surface, so constantly resorted to in warm countries, 
as an efficacious means of reducing the temperature of the air 
in rooms, and of wine and other drinks, much below that of 
the surrounding atmosphere, was made by Franklin. 

2d. In all ages and climes, it has been observed that the in- 
creased temperature of the skin and system in fevers, is abated 
as <*xin as free perspiration is restored. In damp, close weath- 
er, as during the sultry days of August, although the tempera- 
ture is lower, we feel a disagreeable sensation of heut, because 
the saturation of the air with moisture lessens evaporation, and 
thus prevents the escape of heat through the lungs and skin. 

3d. It is on the principle of the evaporation of fluids, that 
warm vinegar and water, applied to the burning, aching head, 
coole it, and imparts to it a comfortable feeling. The same 
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results follow if warm liquids are applied to the skin in iht 
no! stage of fever; and this evaporation can be increased bj 
constant fanning. 

4th. It is frequently noticed, in very warm weather, that 
dogs and other domestic animals are seen with iheir toaguei 
out of their mouths, and covered with frothy secretions. Tun 
is merely another mode of reducing animal heat, as lh» 
skin of such animals does not perspire as much as that of 

569. Under some circumstances, a portion of the heat of 
the system is removed by radiation. When cold air oowet in 
contact with the skin and mucous membrane of the lungs, 
heat is removed from the body, as from a stove, to restore an 
equilibrium of temperature. The removal of heat from the 
body is greatest when we are in a current of cold air, « 
when a brisk, cold wind is blowing upon us. 

570. As the primary object of the different processes of 
nutrition is to supply animal heat, so the action of the dif- 
ferent nutritive organs is modified by the demands of th* 
system for heat. When heat is rapidly removed from the 
body, the functional activity of the organs of nutrition is. 
increased. When the system is warmed by foreign influence, 
the activity of the nutritive organs is diminished. This lead* 
to the natural, and, we may add, instinctive change in the 
quality and quantity of food at different seasons of the year. 

569. When ii host ridiited from the body ? When is il greatest I 
S70. What ii tha primary object of the different pracemes of natrilioi I 
When ii the icthitj of the nutritive organs increased ? When diminished I 
T ■Im does [his lead P 
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OHAPTEB XXVIII. 

HYGIENE OF ANIMAL HEAT. 

511. The amount of heat generated in man and inferior 
uiimals depends upon the quantity and quality of the food, 
age. exercise, the amount and character of the respired air, 
condition of the brain, skin, and general system. 

6T2. Animal /teat is modified by the proportion of digest- 
ible carbon which the food contains, and by the quantity con- 
sumed. As the kind of fuel lhat contains the greatest amount 
of combustible material evolves the most culoric when burned, 
so those articles of food that contain the greatest quantity of 
carbon produce the most heat when converted into blood. 
The inhabitants of the frigid zones, and individuals in 
temperate climates during the cold season, consume with 
impunity stimulating animal food, that contains a large 
proportion of carbon, while the inhabitants of the tropica! 
regions, and persons in temperate climates during the warm 
season, are more healthy with a less stimulating or vegetable 
diet. 

Observation. When we ride or labor in cold weather, an 
adequate amount of nutritious food will sustain the warmth of 
he system better than intoxicating drinks. 

573. Age is another influence that modifies the generation 
of animal heat. The vital forces of the child being feeble, 
less heat is generated in its system than in that of an adult. 

671—53.5. Give the hygiene of aninint heat. 671. State*ome of the tnn* 
mce* that modify the generation of animal heat. 673. Whit element of 
the food influences the generation of heat ? When and where ckn luimal 
fttud b« «tru with impunity 1 Giic the pr«ctieiil obier*Btk>n. 




The experiments of Dr. Milne Edwards show that tita aa*n 
of producing Ileal in warm-blooded animals, is at its minimum 
at birth, and increases successively to adult age ; and thti 
young children pan with their heat more readily tlian adult*. 
and, instead of being warmer, are generally a degree or two 
colder. After adult age, as tLe vital powers decline, the 
generation of heat Is diminished, as the energies of the sr> 
i' in are lessened. Hence the young child, and trie debili- 
tated aged person, need more clothing than the vigorom 
individual of middle age. 

574. Exercise is an inftwnee that modifes the gencrat'w 
of animal heat. As carbon and hydrogen enter into the com- 
position of the organs of the body, whatever increases the 
flow of blood in the system, increases also the deposition of 
new material, and the removal of the waste particles. Thii 
change among the particles of matter is attended with Ml 
elevation of temperature, from the union of oxygen with llie 
carbon and hydrogen of the waste atoms. For this reason, i 
person in action is warmer than in a quiescent state. Coiisc; 
quently, then mount of clothing should be increased, when 
exercise or labor w diminished or suspended. 

575. On the other hand, whatever impedes the circuit- 
lion and the interchange of the atoms of matter, diminish** 
animal heat. Common observation shows, that the extremities 
are not as warm when tight gloves or boots are wot 
when they are loose. One reason is, the circulation of blood 
is impeded, which is attended with less frequent change of the 
particles of matter. 

576. The quantity of air which is inhaled mcdifits the heat 
of the system. In the generation of heat in a store, 
or oxygen, is as essential as the wood or coal. It is equally 
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«o in the priduction of animal hent. The jxygen of the 
inspired air should be in proportion to the carbon and hydro- 
gen (o be consumed. This requires voluminous lungs 
loge her with free movements of the ribs and diaphragm. 
A person whose chest is small, and whose apparel is worn 
tight over ihe ribs, suffers more from ihe cold, and complains 
more frequently of chilliness and cold extremities, than the 
broad-chested and loosely dressed. 

Obsf nation. Fishes thai breathe by means of gills, as the 
cod, piko, &c, depend solely on the smaJl quantity of oxygen 
that is contained in the air mixed with the water. Their 
temperature is not much greater than ihe medium in which 
ihey live. Whales, dolphins, &e., breathe by means of lungs ; 
and the inhalation uf iiimusplienc air makes their temperature 
about 100", independent of the heat of the element in which 
they live. 

577. The quality of respired air influences the generation 
of animal heat. In vestries, and other public rooms, when 
crowded with an audience, where the ventilation is inadequate, 
the lamps will emit but a faint light, becuuse the oxygen is 
*oon expended, and there is not enough of the vivifying prin- 
ciple to unite with the oil and disengage light. In the human 
body, when ihe respired air has lost some of its life-giving 
properties, the combustion that takes place in different parts 
of the system iH not so complete as when it contains a proper 
proportion of oxygen ; and hence less heat is disengaged) 
For this reason, those persons that breathe impure air, either 
in the daytime or night, require more clothing, than those 
that work and sleep in well-ventilalcd rooms. 

578. The condition of the brain and nertwits system ajfecta 



1 l.y „ 



« uf itis monUI ■matiuai a 



i!IS4 ANATOMY, PHYSIOLOGY, AND HYGIENE. 

the generation of animal heat. If the brain ie diseased, or 
the mind is absorbed in though!, depressed by sorrow, or 
aroused from fair, ilie breathing hecomcs slow and scarcely 
perceptible, and a chilliness pervudes the body, particutarlj 
the extremities ; while, on the contrary, if the mind and on. 
vous system are excited by joyous and agreeable emotion, 
the circulation of blood is quicker, and the system more pow> 
erfully resists externa! cold. During sleep, when the bnii 
is partially inactive, less heat is generated than when awake. 
Observation. The preceding remark explains why aa Indi- 
vidual who sleeps in the same clothing that was adequate to 
prevent chills while nwnke, contracts a cold, unless he throw 
over him an additional covering. 

579. The state of Ike skin exercises much influence in tit 
generation of heat. If the functions of this membrane sj 
not interrupted, more heat will be generated than when it 
pallid and inactive. The action of the capillaries is mo 
energetic when the skin is clean; on this account, before 
taking a walk or a. ride, in cold weather, remove all impuritira 
from the skin, by thorough ablution and vigorous friction. 

580. The amount and kind of clothing modify the tem- 
perature of the system. Those persons that are well clothed 
have gTeator power to resist cold than the thinly apparelled, 
because both the evaporation and the radiation from the 
are impeded, and less heat, in consequence, is abstracted from 
the body. If the articles of apparel possess the property of 
retaining air in their meshes, as flannel, the removal of heal 
is not as rapid as when linen is worn. 

Observation. In winter, although more heat is generated in 
the system than in summer, yet we require more clothing. 
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also those articles that are uoor conductors of heat, because 
caloric is more rapidly extracted in clear, cold weather, than 

581. The health and constitution influence the generation 
of heal. When the health is firm, and the constitution vigor- 
ous, less clothing is needed, for the change among the par- 
ticles of matter is more rapid, and more heat is generated, 
than when the opposite condition obtains. Persons of a fee- 
ble constitution, particularly, if any of 'he vital organs' are 
diseased, need more clothing and require rooms of a warmei 
temperature, than individuals who are free from disease and 
hsve a vigorous constitution. 

Observation. Persons who are infirm, and whose vital 
powers are feeble, in general, accustom themselves to an 
undue amount of clothing and warm rooms. A more judi- 
cious practice would be, to exercise more and use a moderate 
amount of clothing, together with a more nutritious diet. 

582. The surplus heat should be removed equally from all 
parts of the system. The rapid evaporation of fluids, as in 
free perspiration, or from radiation, as in a cold atmosphere, 
is attended with a removal of heat from the system. This 
modifies the action of the circi 'atory vessels. Consequently, 
if heat is suddenly and rapidly abstracted from one part of 
the system, the equilibrium of the circulation is destroyed, 
whirh will produce disease. 

Obstipation. Currents of a>r that impinge upon "mall 
ions of the body, as from small apertures, or from a 






* The brain, lungs, heart, and digestive organs, are called vital orgam. 
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window slightly raited, should be avoided. They are more 
dangerous than 10 expose tlie whole person to a brisk wind 
because the current of air removes ihe heat from the pari 
exposed, which disturbs the circulation of blood and can*! 
disease, usually in the form of " colds." For the same 
reason, it is not judicious to stand in an open door, or the 
opening of a street. 

683. The system suffers less mhen the change of tempera- 
ture U gradual. The change in the production of heat, s» 
well att in the evaporation of fluids from the system, is gradual 
when not influenced by foreign causes. This gradual change 
is known under the name acclimation. By this means tlie 
body is enabled to endure tropical heat and poW cold. 
Owing to this gradual adaptation of the system to different 
temperatures, we can bear a greater degree of heat in ill* 
summer between the tropics, than in the winter under the 
polar circles. On the other hand, we can endure a greater 
degree of cold in winter and in the arctic region, than in 
the summer and in equatorial countries. 

584. The sensation of heat which would be oppressive in 
n mild, warm day of January, would only be grateful in July, 
and a degree of cold which could scarcely be endured in 
August, would not be uncomfortable in December. The 
changes of season in our latitude prevent the disagreeable and 
perhaps fatal consequence that would follow, if no spring ot 
autumn intervened between the severity of winter's cold anil 
the intensity of summer's heat. During the transition periods, 
the constitution is gradually changed, and adapted to bear thn 
of temperature without sufTering. 'J 
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!ht generated in the nutrient capillary vessels, is likewise 
minislied or increased as the temperature ol tlie season 

s greater or less. 
585. But, on the contrary, we cannot suddenly pass front 
e extreme of temperature to the other with impunity. Iiet 
on inhabitant of Quebec suddenly arrive in Cuba in February, 
and he would suffer from languor and exhaustion ; after be- 
coming acclimated to this tropical climate, let him suddenly 
return to Quebec in January, and the severity of the weather 
would be almost insupportable. 

Observations. 1st. Experience shows that heated rooms, as 
well as tropical climates, lessen the generation of heat in tho 
body, and likewise the poww of resisting cold. It would be 
idle for the merchant from bis warehouse, or the mechanic 
from his heated shoj^-to attempt to sit on the box with a 
coachman, Willi the same amount of clothing as his compan- 
ion, who is daily exposed to the inclemency of the weather. 

2d. " It is the power of endurance of cold at one period, 
and the absence of its necessity at another, that enables uni- 
ii mis, in their wild and unprotected state, to bear the vicissi- 
tudes of the seasons with so little preparation in clothing, and 
i Utile real it 
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CHAPTER XXIX. 



THE VOICE 



586. Tut beautiful mechanism of (he vocal i 
which produces every variety of sound, from n harsh, unn» 
[odious lone, to a soft, sweet, flute-like sound, 1ms, as yet, D 
imperfectly imitated by art. It has been compared, by manj 
physiologists, 1o a wind, reed, and stringed instrument. Th» 
inimitable, yet simple instrument, is the Larynx. 

587. Incidentally, ihe different parts of the respirate 
organs, as well as tbc larynx, are subseVvient to speaking a 
singing. The tongue, nasal passuges, muscle* of the fnucrt 
md face, are agents which aid in the intonation of the vi 



ANATOMY OF THE VOCAL ORGANS. 

588. The larynx is a kind of cartilaginous tube, which, 
token as a whole, has the general form of n hollow, reve 
cone, Willi ils huso upward toward the tongue, in ilie shape of 
an expanded triangle. It opens into the pharynx, at tB 
superior extremity, arid communicates, by ils inferior opening, 
with the trachea. It ts formed by the union of live cartilages, 
namely, the Thy'Toid, the Cricoid, the two A-ryt-enoid, i 
the Ep-i-ght'tis. These are bound together by ligoaieutt, 
und moved by muscles. 
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The thyroid cartilage is ll e largest of the five, 
ami Conns ihe prominence in the front of the neck, called 
Pffmum A-da'mi, (Adam's apple.) It is composed of two 
parts, and is connected with the bone of the tongue above, 
and with the cricoid cartilage below. 

590 1 tie cricoid cartilage takes its name from its resem- 
blance to a ring. It is situated below the thyroid cartilage ; 
it is narrow in front, broader at the sides, and still broader 
behind, where it is connected with the thyroid can \l age 
Below, it connects with the first ring of the trachea. 
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591. The ahv-tenoic cartilages are small triangulu 
bodies placed upon ihe back part of the cricoid cnrtiUjjs. 

They are connected with the thyroid cartilages, by four 
ligaments, called Va'cal Cordt. 

592. The epiglottis is 6 bra-cartilaginous, and is placed 
behind the base of the tongue. In shape it resembles a leaf 
of parsley. 

593. The vocal cords, or ligaments, are formed of elastic 
and parallel fibres, enclosed in a fold of mucous membra in-. 
They are about two lines in width, and pass from the anterior 
angle of the thyroid cartilage, to the two arytenoid cartilages. 
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gloitis? 633. Gite 


tile structure of the TOcal cord*. Where ia th* rentri 
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The one is called the superior, and ihe other the inferic r vocal 
ligament. The cavity, or depression between the superior 
and inferior ligament, is called the ventricle of the larynx. 
The aperture, or opening between these ligaments, is called 
the glot lis, nr chink of the glottis. It is about three fjurms 
nf an inch in length, and one fourth of an inch in width, thtt 
opening being widest at the posterior part. This opening is 
enlarged and contracted by the agency of the muscles apprif 
pruned to the larynx. 

Fig- 106. 







594 The larynx is connected by muscles with the sternum, 
(esophagus, base, of the skull, hyoid bone, lower jaw, and 
tongue. This organ is supplied with a large number of blood- 
vessels, and it likewise receives nerves from the sympathetic 
system, and two large nerves from the tenth pair. The num- 
ber and size of the nervous filaments distributed to the 
mucous membrane of the larynx, render it mora sensitive 
than any other portion of the respiratory organs. 




Isrgedot contracted? EipUin flg. 10B. 69t]ty 
■ It the larynx connected? Whj i* the 
p»jt» of the cetpiimlory oirfir.i i 
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5if5. The larynx is much more developed and 
In man than in woman. In the former, the anterior angle of 
ma thyroid cartilage is acute, while in the latter il is rounded, 
and the central slope of the superior border of the same carti- 
lage is less deep, and the epiglottis smaller and less prominent, 

596. The difference ji the formation of the larynx 
infancy is less striking ; but at a later period, it is ro 
developed in the mule than in the female. It is very remit 
able that this increase is not progressive, like thai of other 
organs, but, on the contrary, develops itself at once 
period of puberty. 
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597. In the formation of the voice, each part already 
described performs an importunt office. The cricoid and 
thyroid cartilages give form and stability to the larynx 
arytenoid cartilages, by theii movement, vary the width of it* 
glottis. The epiglottis is flexible and elastic. When 
erect, tlie chink of the glottis is open, aa in inspiration ; when 
depressed, as in swallowing food and drink, it covers 
closes this aperture. It prevents the introduction of articles 
of food into the trachea, and probably modifies sound as il 
issues from the glottis. 

598. The muscles of the neck elevate and depress 
larynx; the muscles of the larynx increase or diminish the 
width of the glottis; at the same time, the vocal cords are 

693. What difference between the formation of the laryni of the ferule 
and that of the mule P fiitfi. Doct this difference exist in childhood i U 
Its ikve'.opment progrea>ive? 597—600. fj'ite lit physiology of iKt 
yrgant. 617. Which cartilages give atubilitj and form to the liryni t 
Which vary the width of the glottis! What in the function of il 
glottii f 69B. What effect hire the muscles of the neck upon the larval 1 
The uu of the muscles of the Urynx l 
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relaxed or tightened, while the muscles of the face open and 

CloSC the HI' JIM ll. 

591). The elasticity of the ribs and the contraeiiun of the 
abdominal muscles diminish the cavity of the chest, and the 
ur, in consequence, is pressed from the air-eells into the 
bronchial tubes and trachea. It then rushes by the vocul 
cords, and causes a peculiar vibration, which produces sound. 

Observation. 1st. Experiments have satisfactorily shown 
thai the vocal cords are the principal agents in the formation of 
the voice. The tongue, which ninny have supposed to be the 
most important organ in speaking, is not essential to sound. 
In several instances it has been removed, and the person* 
thus mutilated ciuld speak with fluency. 

'2d. When the vocal cords arc ulcerated, or inflamed, how- 
ever slightly, as in sore throat produced by a cold, the voice 
will be changed. T£» loss of speech among public speakers 
is generally produced by a relaxation of the vocal ligaments. 
Hence, bronchitis is ft nvsnotner for this affection. 

600. Sound is vni!ed by the velocity of the expelled cur- 
rent of air, and the tension of the voc:il ligaments. The s 
of the larynx, the volume and health of the It>".g3, the condi- 
tion of the fauces nnd nestJ passages, the elevation and 
depression of the chin, the development and freedom of 
action of the muscles which "»re attached to the larynx, the 
opening of the mouth, the sttife of tlw mind, and general 
health of the system, influence the rrodulitinpi nf sound. 

What effect hM the combined acthn -if 'h-v nvis-lr*: My Hoi 
•ound produced 7 What have ciperimcits shuwn 7 Wua.l-.Tec' r«» 
«M* Of the vocal Iigiments upon the voice 7 BOO. how la i.>und va,-J 
Mention other conditions that contribute to the n.j.lulruimi A miuiL 





1)01. The voice can be changed and modified by kabil 

Suitors, smiths, and others, who are engaged In noisy occur*' 

I their vocal organs more strongly than those of 

: quiet pursuits. This not only afiectn the structure of 

the vocal organs, hut varies the intonation of the voice. 

608. The voice is strong in proportion to the development 
of the larynx, and the capacity of the chest. Singing and 
reading aloud improve and strengthen the vocal organs, w 
give a healthy expansion to the chest. The e 
(lie elementary sounds of the English language, aids ii 
oping the vocal organs, as well as preventing disease of the 
throat and lungs. This e.vercise also conduces to the acqui' 
silion of musical sounds. 

603. The attitude affects the modulation of the m 
When an individual stands erect, the movements of the w 
respiratory apparatus are most free and effective, 
larynx is brought forward by the erect position of tlie I 
and the elevation of the chin. The muscles of the arytenoid 
cartilages arc then brought to a proper relat 1- * 
which a tension of the vocal cords is produced, that favor* 
clear and harmonious enunciation. 

Experiment. Read with the head bowed forward and tl 
chin depressed; then read with the head erect and the cht 
elevated, and the difference in the movement of Ihe i 
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crcans, together with the difference in the voice, will be 
manifest. 

Fig. 107. Fi«. 10«. 




604. If an individual or clnss read or sing when sitting. 
let Ihe position represented by fig. 109 be adopted, and not 
the one represented by fig. 1 10 ; for the erect position in 
sitting conduces to the free and effective notion of the re> 
piralnry and vocal organs, and is as important as the ere 



attitude in si and 
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o'05. The miuclea of the neck should not be ampreueA. U 
the muscles of the neck and larynx are compressed by o h:i»h 
cravat, or other close dressing, not only will the free wri 
energetic movements of these parts be impeded, but the tones 
will be feeble and ineffective. Therefore the dress of the 
neck, particularly of public speakers and singers, should be 
loose and thin. For a. warm dress upon the neck, when the 
vocal organs are in action, will induce too great a flow of blood 
lo these parts, which will be attended by subsequent debility. 



Fig- : 




Obiervalions. 1st. The loss of voice, (htr-ffn-^i'tit,) wMcll 
is prevalent among publio speakers, may be ascribed in J 
to the injudicious dressing of the nock, and improper poaiti 
in standing. 

eos. Ho< 
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2d. When individuals have been addressing an audience il 
1 warm room, or engaged in singing, (hey should avoid a!, 
impressions of a cold atmosphere, unless adequately pr> 
tsctrd by un extru garment. 




Fig. 
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. 771* condition of the air modifies speaking and sina- 
As pure air is more elaatic and resonant than impure. 
s easy, melodious speaking or singing requ'res aunos- 
elftsticity, so school-roams and singing-halls should be 
entilated, if we would be entertained with soft intona- 


Observation. The imperfe 


iiging. 

t ventilation of churches awl 


vestries is another cause of 


laryngitis among clergymen- 
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This aJU-L' Lioii is aimost unknown among those who apeak in 
very upon rooms, where stoves are not used. 

607. The condition of the nasal jmimjjM and thrott 
modifier the voice. The enunciation of words is rendered 
more or leas distinct, in proportion as the jaws are separated 
in speaking, and the fauces and nasal passages are free from 
obstruction. For these reasons, the scholar should be taught 
to open the mouth adequately when reading, speaking, ot 
singing, that the sounds formed in the larynx and modified in 
the fauces may have an unobstructed egress. 

Observations. 1st. If the fauces are obstructed by enlarged 
tonsils, (a condition by no means uncommon in children,) 
hey should be removed by a surgical operation, which is not 
only effective, but safe, and attended with Utile suffering. 
The tonsils are situated on each side of the base of the 
tongue, and, when enlarged, they obstruct the passage through 
which the nir passes lo and from the lungs, and the respiration 
is not only laborious, but distressing. 

2d. When ihe nasal passages are obstructed, there is a 
peculiar sound of the voice, which is called " talking through 
the nose." This phenomenon arises, not from the expired 
air passing through the nose, but from its not being able to 
pass through the nasal passages. 

608. The state of the mind and health exerts an influena 
upon the vocal organs. " The organs of the voice, in common 
with ail other purls of the bodily frame, require the vigor and 
pliancy of muscle, and ihe elasticity and animation of mind, 
which result from good health, in order to perform their 
appropriate functions with energy and effect. But these indis- 
pensable conditions to the exercise of vocal organs, are, in 
the case of most learners, very imperfectly supplied." 



GOT. Don the condition of Ihe tlivo.K and nuul 


assagei modify Iheroiee! 


Name the influences that produce clear ennncmi 


mofwordii. Wh.tlilb* 


effect when the hlw.i1 pa>i»ges arc obstructed] 


608. How ire the ™»l 


ovfctint influenced What do ilicy require ? 









2"*9 

* A sedentary mode of life, ihe want of invigorating 
exercise, close and hug-continued application of nun, I, mm. 
perhaps, an impaired slate of health, or a feeble constitution, 
prevent, in many instances, the free and forcible use oi those 
muscles on which voice is dependent. Hence arises the 
necessity of students of elocution practising physical exercises 
■dupted to promote general muscular vigor, as a means of 
■.ttnining energy in speaking; the power of any class of 
muscles being dependent no the vigor of the whole sys- 

tisthenic exercises tire invaluable 
siils to the culture and development of the voice, and should 
be sedulously practised when opportunity renders them acces- 
sible. But even a slight degree of pliysicul exercise, in any 
form adapted to the expansion of the chest anil to die freedom 
and force of the circulation, will serve to impart energy nnd 
glow to the muscular apparatus of voice, and clearness lo its 

611. "There is, therefore, o groat advantage in always 
practising some preliminary muscular actions, as an imme- 
diate preparation for vocal exercises. The art of cultivating 
the voice, however, has, in addition to the various forms of 
corporeal exercise, practised for the general purpose of pro- 
moting health, its own specific prescription for securing the 
vigor of the vocal organs, and modes of exercise adapted to 
tile training of each class of organs separately. 

61W. The results of such practice are of indefinite extent 
They are limited only by the energy nnd perse venu>ce of the 
■tudent, excepting perhaps in some instances of imperfect 
organization. A few weeks of diligent cultivation are usually 
sufficient to produce such an effect on the vocal organs, thai 

#» Why ire atudents of elocution in general necessitated, to pi»cii»e 
physical nodWr 610. What are infallible aidi in the cultire of in* 
ioi« ? til. Whit ii ui 1 of Ihe art if cultivating th( void I 613 Ait 
th» "mitt of auch practice* limited p What •xception ? 
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oersor* who commence practice with a feeble and ineffectiw 
utterance, attain, in that short period, the full command of 
clear, forcible, and varied tone. 

613. Repetition is essential to distinct articulation of 
words. In teaching a child to articulate a letter or word, in 
the first instance, make an effort to induce a proper state of 
the vocal organs by which the particular sound ia produced. 
Repeat the letter or word again and aguin, until all the parts 
of the vocal apparatus harmonize in their movements to pro- 
duce the given sound. This repetition is as necessary it 
learning to read as in singing. 

Observations. 1st. There is nothing gained by trying id 
teach a child to pronounce the tetters of the alphabet, before 
the vocal organs are so developed that distinct utterance ea 
be given to the proper sounds. 

2d. The drawling method of talking lo young children, w 
well us using words that are not found in any written language, 
(called child's tulk,) is decidedly wrong. A child will pro- 
nounce and understand the application of a correct word as 
quickly as an incorrect one. 

614. No part of the vocal organs is wanting, with thou 
individuals that stammer, or who have an impediment in their 
tpeeeh. Some parts inuy be more developed than others, but 
they generally are but imperfectly under the control of the 
will, and assume an irregular and rapid movement, while other 
parts, the motions of which are essential, remain compara- 
tively inactive. This can be seen by comparing the move- 
ments of the lips, tongue, and larynx, while attempting to 
speak, in a person who stammers, with the movements of the 
corresponding parts, while speaking, in an individual who 
no such impediment. 

rr.tial to dlitinct trttcnlationr What n«t 

2d. 614. An th« tuchJ org*nt w»ollnf Id i 
Id their Ktioolstion of word.* 
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615. Surgical operations and medical treatment are noi 
highly advantageous in a majority of thes* cases. In the 
young and middle aged, this defect can be remedied by patient 
and judicious training. At first, only those letters and words 
should be spoken that can be articulated with distinctness. 
Let there be repetition, until the words can be spoken at any 
time with readiness. Then take for a lesson other words, 
more difficult to articulate; arid pursue n similar process of 
training and repetition, until every part of the vocal organs 
can be called into a ready and harmonious action in giving 
utterance to any word in common use. 

616. The method of removing foreign bodies from the 
throat. It is not necessary to ascertain which passage the 
foreign body is in, for the immediate treatment ought in either 
case to be the same. Some person should place one hand on 
the front of the chest of the sufferer, and, with the other, give 
•wo or three smart blows upon the back, allowing a few 
seconds to intervene between them. This treatment will gen- 
erally be successful, and cause the substance to be violently 
thrown from the throat. 

Observation. If the foreign body passes into the larynx, 
violent spasmodic coughing immediately succeeds, which con- 
tinues until it is removed or life is extinct. Such cases de- 
mand the prompt opening of the trachea below the larynx by 
a skilful surgeon. 




i 
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CHAPTER XXXI 



THE BKIN. 



tii7. Thh skin is n membrane which envelops the muscles 
nod other parts of Hie system. In youth, and in females par- 
ticularly, it is smooth, soil, and elastic. In middle age, and 
in males, it is firm and rough to the touch. In old age, id 
persons who are emaciated, and about the flexions of the joints, 
it is thrown into folds. The interior of the body, like the 
exterior, is covered by a akin, which, from the constantly 
moistened state of its surface, is called the mucous met 
brane. At the various orifices of the body, the exterior si 
is continuous with the internal. 






ANATOMY OF THE SKIN. 

618. The skin, to the naked eye, appears composed ofooe 
membnme. But examination has shown that it consists of 
two layers of membrane, namely, the Cu'U-cle, (scarf-skin,) 
and the Cu'tis Vera, (true skin.) These layers are widely 
different from each other in structure, and perform very dif- 
ferent office* in the animal economy. 

019. The cuticle (sometimes colled the ep-i-derm'U) a 
the externa! layer of tliu skin. This membrane is thin and 

B17. Whnt it the akin ? Mention ita different apnearincca in ;U differ- 

as the exterior, covered by ■ akin > What I» ihe interior membrane called > 
Why ha* it received thi» name? 618— fl3G. diet tor anatomy of tht li 
Jin. What is aald of the skin P What 1. .aid relative to these laj 
4 membrane? 610. Describe the cuticle. What name it •ometii 
anplied to the cuticle > 
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semi-transparent, and resembles a ihin shaving of soft. clew 
horn, and bears the same relation to other parts of the shin 
thnl (he rough bark of a tree does to the liber, or living bun.. 
The cuticle has no perceptible nerves or blood-vesseia ; con- 
sequently, if it is cut or abraded, no pain will be felt, and no 
fluid will ooze from it. 

Experiment. Pass a pin through the portion of the cuti- 
cle that skirts the nails, or remove a thin shaving from the 
pnlm of the hand, and no painful sensation will be expe- 

:nced unless the pin or knife penetrates deeper than the 

tide. 

620. This membrane varies in thickness on different parts 
of the body, — from the thin, delicate skin upon the internal 
flexions of the joints, to the thickened covering of the soles 
of the feet. The greater thickness of the cuticle of the 
palms of the hands and soles of the feet, is .nanifesily ihe 
intentional work of the Creator; fir it is perceptible in 
infants, even at birth, before exercise can have had any influ- 



621. The cutis vera (sometimes called the co'ri-an) is 
composed of minute fibres, which are collected into small 
bundles or strands. These are interwoven with each other 
so as to constitute a firm, strong, and flexible web. In the 
superficial part of the true skin, the web is so close as to have 
the appearance of felt-cloth; but mote deeply, the pores 
become progressively larger, and, jpon the lower surface, 
have a diameter of about a line, or one twelfth of an inch. 
This gives the under surface the appearance of a coarse web. 
The strands of the under surface of Ihu true skin are con- 
nected with the fibrous web, in which the sub-cutaneous lal 
of tlie body is deposited; while the upper surface gives 



■f ihelhieknewof tl 





When the skins of animals are immersed ig 
a strong solution of oak or hemlock bark, a chemical 
takes place between the gelatin, of wliich the true skin it 
■noslly composed, and the tannin of the bark. By this proce* 
leather is formed, and its peculiar markings are owing to the 
papillary layer. 

Fig. 111. 




Fig. 111. A. 
nptllvy later 



622. The sensitive layer oflheskin is thin, soft, uneven, 
pinkish in hue, and composed of blood-vessels, which confei 
:1s various tints of red ; and" of nerves, which give it the facul- 
ty of sensation. The unevenness of this layer is produced 
by small, elongated, conical prominences, called Pa-pilla. 

623. Each papilla is composed of a minute artery, vein- 
and nerve. Some of the prominences are arranged in concen- 

" How ia leather formed r 622. What is the *ppe«r»nce of Ihe ««niitm 
'ijei? What cuuei the uncvenama of thit l»rer > Explain flg. Ill 
133. Describe the pmpillu. 
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trie o> als, as may be seen on the ends of ihe fingers j others 
are more or less parallel, and pursue a serpentine course ; 
aome suddenly diverge, and again reunite, as may be seen in 
the palm of ihe hand. Papillae are found in every part of the 
akin. Consequently, their number is very great. 

b'2-L The cutis vera contains not only Arteries, Veins, and 
Nerves but Lymphatics, Oil-Glandt and Tubes, and Perspi- 
ratory Glands and Tube*. 

Fig. 113. 




625. The arteries and veiws of the akin are very numer- 
ous. The larger branches of the arteries pass through the 
open meshes of the true skin, and are subdivided into b 
myriad of minute capillary vessels, which form a beautiful 
net-work ofl the upper surface of the true skin. This vascu- 
lar nel sends a branch 10 each of the papillie, which open! 
into and terminates in a minute vein. The capillary veins are 
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as numerous as the arteries which tl icy accompany- Tlev 
unite Usui iiirni larger trunks, as small springs from (lie bill' 
side coalesce to form rivulets. 

626. The nerves that are spread over every part ol the 
sensitive layer of the true akin, proceed from the spinal conl. 
As a proof of the treat numW of nervous filaments in tile 
■skin, no part of this tissue can be punctured with a fine 
needle without transfixing a nerve, and inducing pain, 
sunie parts of the system, however, the nerves are i 
abundant than in others ; where the sense of feeling is 
acute, we find the greatest number of nerves, and those of the 
largest size. Those puna thai are most exposed to injury 



Examples. 1st. The conjunctiva, or skin of the eye, u 
pained by the presence of a particle of dust, because il 
would render vision imperfect 

2d. The lungs, also, would be injured by the smallest par- 
ticle of matter ; they are therefore protected by the exquisite 
sensitiveness of the lining membrane of the trached, so thai 
a particle of food or dust la ejected by a convulsive cough 
before il reaches the lungs. 

627. The nerves are more numerous in the upper than 
lower extremities; in greater numbers upon the palm thai 
the back of the hand. They ore, likewise, more abundant 
and larger at the extremities of the fingers, and in the lips, 
than in any other part of the skin. 

Observation. The proboscis of the elephant, the extremities 
ol the tails of certain species of monkeys, and the lentaculi 
of some kinds of fish, receive a more abundant supply of sen- 
sitive nerves than other parts of their systems. ' 



! 




AM. Where do the nerve* of tie «kln proceed frumf Are tbej nnraer 
ii membrane? How li it proved? What i> Mid ot those pun 
o«d to injury f Give ex&mple lit Eiample 2d. 6S7. Men tit*. 

I* ttiia difference funod is the lover order or MUinelaf 
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fi28 In the small papilla!, ihe nerve forms a single loop, 
while in papillae of inrger size, and endowed with a power 
01 ..Lore exalted sensation, the nerve is bent several lime." 
upon itself previous to completing the loop. These little 
loops spring from a net-work of nerves, imbedded in the 
upper porous layer of the true skin, ut the base of the papil- 
la;. This net-work of nerves receives its influence through 
nerves which take their winding course through the fat di» 
tended openings of the deeper layers of the true skin. 



Fig. Ill 




6, 8, Three fapUlB 



629. The lymphatics are found in great numbers 
true akin, and they are so minute that they cannot be seen with 
the naked eye; but when these hair-like vessels are injected 
wth quicksilver, (a work of great difficulty,) the surface injected 



Bis Union Ihe nerves at the ixull papilla urnnged ? 

(.rue papilla ? IVL.t does fig. 113 repiefentr 828. Whit ii 
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resembles a sheet of silver. In this -vay their existence c*a 
be imperfectly demonstrated. They ure a part of the tucu- 
!ar net- work situated upon the upper surface of the true akin. 
Each papilla is supplied with a lymphatic filament, the muuii 
of which opens beneath, and lies in contact with the under 
surface of (he cuticle. This net-work of vessels communi- 
cates through the open meshes of the true skin with large! 
lymphatic trunks, thai open into the venous svstem. 



Fig. 114. 




In lbs (kin, con.Wcrably migniflsd flan 



630. The oil-glands are small bodies imbedded ir, the 
true skin. They connect with the surface of the skin by smull 
tubes, which traverse the cuticle. Id some parts, these glandi 
are wanting ; in others, where their office is most needful, 
thoy ore abundant, as on the face and nose, the head, the 
ears, <kc. In some parts, these tubes are spiral ; in others, 
straight. These glands ofier every shade or complexity, from 
the simple, straight tube, to a tube divided into numberle* 
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ramifications, and const itu ting a little rounded tree-like mass, 
about the size of a millet seed. 

631. In a few situations, these small elands are worthy of 
Particular notice, as in the eyelids, where they possess great 
itrgsnce of distribution and form, and open by minute pores 
■long the lids; in the ear-passages, where they produce that 
amber-colored substance, known as the cf-nt'-meti, (wax of the 
ears,) and in the scalp, where they resemble smull clusters of 
grapes, and open in pairs into the slieaih of the huir, supply- 
ing it with a pomatum of Nature's own preparing. The oil- 
tubee are sometimes called the ae-ba 'ceous fol '.'ii-eles. 




fig. IIS. 1, An oil-till* ml gland torn tho acalp. A, Tlio gland. £, T1m tlfct 
Ulghll? twiitfd. 
2. An all In I* and gland from lti-> ikin r.f Ibo nolo. Tli- l-! .ml (A) It il >uMo. and 

J. Another oll-lnbo and glutd from the ntite. A, Tbo gland. B, Th« Iibodlloi 

4 A amall hair from ills m-al|i. wtlli lla oll-filanill. Tna glanrlj (A) torn 
•igund lb* abaft ul tlio Imir-tiili*, (C.) Tlii— i Uucta o|i« into tlis id..'. 
hair. (11 ) All tho n^nna. from 1 Ui a, are u>:ijjiilli'"' thlrty-ofglil dinmotara. 

f lba» tube? ia the evolL.luT la Lh« euT II ll 
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Observation. Among the inhabitants of cities, and rapt 
ciaily in persona who have n torpid slate of the skin, the cob 
lents of the oil-tubes become too dense and dry lo escape ii 
the usual manner. Thus it collects, distends the tube, and 
remains until removed by art. When this impacted matter 
reaches the surface, dust and smoke mix with it, then it it 
recognized by small, round, dark spots. These are seen oa 
the forehead, nose, and other parts of the face. Wtm Al 
matter is pressed out, the tube gives it a cylindrical farm. 
The parts around the distended tubes sometimes inflame. Tbi 
constitutes the diwsw willed, "ortu pm-te'te." 

632. The perspiratory apparatus consists of minittt 
cylindrical tubes, which pass inward through the cuticle, and 
terminate in the deeper meshes of the cutis vera. In thelt 
course, each little tube forms a beautiful spiral cotl; and, on 
arriving at its destination, coils upon itself in such a way 
as to constitute an oval -shaped, or globular ball, called the 
perspiratory gland. 

633. The opening of the perspiratory tube on the surlacr 
of the cuticle, namely, " the pores," is also deserving of alien 
lion. In consequence of its extremity being a section of* 
spirally-twisted tube, the aperture is oblique in direction, and 
possesses nil the advantages of a valvular opening, preventing 
the ingiess of foreign injurious substances to the interior of the 
tube and gland. 

634. " To arrive at something like an estimate of the vnlue 
of the perspiratory system, in relation lo the rest of the organ- 
ism, I counted the perspiratory pores on ihe palm of the hand 
wad found 3528 in a square inch. Now each of these poreJ 
being the aperture of a little tube about a quarter of an inch 
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.ong, il follows, thai ii 
of the hand there oxisi 
or 73i feet. Surely s 



a square inch of skin on (tic palm 
a length of tube equal to 882 inche* 
h an amount of drainage as sevenr- 

three feet in every square inch of skin — assuming this to b. 

the average for the whole body — is something wonderful; 

Bnii the thought naturally intrudes itself, What if this drainage 

be obstructed t 

635. " Could we need a stronger argument for enforcing 
ibe necessity of attention lo the skin ? On the pulps of tb« 
fingers, where the ridges of the sensitive layer of the u 
skin are somewhat finer than in the palm of llie hand, the 
number of pores on a square inch a little exceeded that jf lb 
palm ; and on the lux-Is, where the ridges are coarser, the 
number of pores on the square inch was 2368, and tho 
length of the tube 567 inches, 47J feet. 

636. "To obtain an estimate of the length of tube of the 
perspiratory system of the whole surface of the body, 1 thiak 
that 2800 might be taken as a fair average of the number of 
[Kites in the square inch ; nnd consequently, 700, the number 
of inches in length. JVow, the number of square inches of 
surface in a man of ordinary height and bulk is 2500 ; tki 
number of pores, tlierefore, 7,000,000 ; and the number oj 
inches of perspiratory tube is 1,750,000 ; that is, 145,833 feet, 
or 48,611 yards, or nearly twentv-Eight miles!"— Wilson. 

Give other computations la this paragraph. B3S. What ii «aid of tin 
number of these porei on Clio pulp uf the Dngotif Ou Ibe hee1«7 63S. 
WLkl ii an average number of poroa nnJ length of tub? of tbe whole aur- 
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CHAPTER XXXII. 




PHYSIOLOGY OF THE SKIN. 


63"7. The skin invests ihe wholo or the external surface of 


the body, following all its [imminences and curve 


s, nnJ gives 


protection lo all the organs it encloses, while each of its sov- 


eral parts has a distinct use. 




638. The cuticlo ia insensible, and serves as 


a sheath of 


protection to the highly sensitive skin (ni/i'j ■ 


ra) situated 


beneath it. The latter feels; but the former blunts ihe iin- 


prossion which occasions feeling. In some si 


nations, the 


-uticle is so dense and thick, as wholly to exclii 


!o ordinary 


impressions. Of this we see an example in the 


ends of the 


fingers, where the hard and dense nail is the cut 


cle modified 


for the purpose referred to. Were the nervous 


issue of ihe 


true skin not thus protected, every sensation would be so acuta 


u to be unpleasant, and contact with externa! bodies would 


cauae pain. 




639. The cuticle, also, prevents disease, by i 


npeding the 


evaporation of the fluids of the "■"; skin, and the absorption of 


ihe poisonous vapors, which necessnrily attend var 


ous employ- 


ments. It, however, affords protection to the 


ystem only 


when unbroken, and then, to the greatest de 


;ree, when 


covered with a proper amount of oily secretion from the oil- 


gtends, 




640. The cuticle is, originally, a transparent (1 


aid, exuded 


637— MS. ~Hve the i&yriotopj of the iJdn. S37. What 


»«idortb. 


■kin? 638. One a fun olio n it the cuticle. Docs it v«ry 


n tbfekw. on 


different pans -it the body ? Gine examples. 033. Mentis 


■ .nutter m 


•t the cuticle. 640, Whut ii the cuticle urigiuallv 1 
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hy tliu blood-vessels, and distributed as n ihin layer on thesur. 
face of ihe ;me skin. While successive layers are fonnedto 
ihe exlerior of the true skin, the external cuticular layei 
converted into dry, flattened scales, hy the evaporation of iheii 
fluid contents. The thickness of the cuticle is formed mamlj 
from these scales. 

611. The cuticle is, therefore, undergoing a constant p 
cess of formation and growth nt its under part, to compensate 
for the wear that is taking place continuallyon its surface. A 
proper thickness of the cuiicle is in this manner preserved; 
the faculty of sensation nnd that of touch are properly regu- 
lated ; the places of the little scales, which t 
falling ofT under the united influence of fric 
tiun, are supplied ; and an action necessary, not merely tfl 
the health of the skin, but to that of the entire body, it 
eBtcblished. 

642. Whenever the cuticle is exposed to moderate ■ 
repeated friction, it becomes thicker and tougher, as may be 
seen in the cuticle of the lady's finger that plies the needle, 
and in the hard ur callous appearance of the hands of farmer*, 
masons, and other mechanics. This er 
the utensils and materials used in their vocations without u 



! conlinuulW 
i and iililu- 



Oliserratioits. 1st When the joints of the feel are sub- 
jected to moderate and continued pressure or friction, fre- 
quently one or more of ilio papilla? enlarge. This it 
accompanied with u thickening of the layers of the cuticl 
which is termed a " callosity," or " corn. 1 ' These thicken* 
layers of the cuticle are broad at the lop and narrow at tl 
bottom, and the enlarged mass is conical, with the 




mainly farmed T 641. Deoeribe 

. friction (licet the cuticle I Oi 
■i*d frtmi having the cuiirle th 
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Tien pressed upon by a r.ght shoe, these sens.nve 
papilla? cause pain. 

2d. To remove these painful excrescences, take a thick 
piece of soft leather, somewhat larger than the corn ; in the 
centre punch a hole of the size of the summit of the corn 
spread the leather with adhesive plaster, and apply it around 
the corn. The hole in [he leather may be filled wilh a pasie 
: of soda and soap, on going to bed. In the morning, 
remove it, and wash with warm water. Repeat this for 
several successive nights, and the corn will be removed. The 
only precaution is, nut to repeat the application so as to 
cause pain. 

613. Let a person unaccustomed to manual labor, trundle 
the hand-cart, or row a boat, for several successive hours, and 
upon the palms of the hands, instead of becom- 
ing thicker by use, is frequently separated from the subjacent 
tissues, by an effusion of serum, (water,) thrown out by the 
jels of the true skin. Had the friction been moderate, 
and applied at regular intervals, instead of blisters being 
formed upon the inside of the hands, material would have 
n thrown out !o form new layers upon the lower surface 
f the cuticle. 
6+4. The cuticle is interesting to us in another point of 
»iew, as being the seat of the color of the skin. The differ- 
ence of culur between the blonde and the brunette, the Eurc- 
n and the African, lies in the cuticle ; — in die deeper, anu 
softer, and newiy-formed layers of that structure. In the 
whitest skin, the cells of the cuticle always contain more or 
a peculiar pigment, incorporated with the elementary 
granules which enter into their composition. In the white 
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races, the pigmentary tint is extremely slight, and less id 
winter than in the summer season. In the darker races, ob 
the contrary, it is deep and strongly marked. 

645. The various tints of color exhibited by mankind, are, 
therefore, referable to the amount of coloring principle con- 
tained within the elementary granules of the cuticle, and 
their consequent depth of hue. In the negro, the granule! 
are more or less black ; in the European of the south, the; 
are amber-colored ; and in the inhabitants of the north, ibej 
ore pale and almost colorless. 

€46. Color of the skin has relation to energy in its action; 
thus, in the equatorial region, where light and heat are most 
powerful, the skin is stimulated by these agents to vigorous 
action, and color is very- deep ; while in the temperate regions, 
where light and heat are not so intense, the lungs, liver, 
kidneys relievo the skin of part of its duties. The colored 
layer of the cuticle has been called the re'tc mu-ec 
(mucous coat of the akin,) and described as a distinct layer 
by many physiologists. 

Observation. " The various coloring of the inner layer 
ihe cuticle gives to some animals their varied hues ; the ser- 
pent, the frog, the lizard, and some fishes have a splendor of 
hue almost equal to polished metal. The gold-fish and the 
dolphin owe iheir dilTerence of color and the brilliancy 
their hues to the color of this layer of the skin." 

647. The nerves of the skin are the organs of the sei 
of touch and feeling. Through them we receive many i 
t enhance our pleasures, as the grateful sen 
mparted by the cooling breeze in a warm day. ic 
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=ODsei|uence of .heir sensitiveness, we are individually prc- 
.eeted, by being admonished of ihe proximity of destructive 

Illustration. A miin who had been afflicted some years 
witK a severe disease of a portion of the brain and spinal 
cord, was deprived uf feeling in the lower extremities. Ho 
was directed by his attending physician to use a worm foot- 
bath. Intending to follow the directions given him, he 
immersed his feet in boiling water, which he supposed of a 
proper Temperature. While his feet were immersed in the 
water, he experienced no sensation of on unpleasant nature. 
On withdrawing them, he was astonished to find the cuticle 



the effusion of s< 
whole surface, 
suffer every day, « 



wing t 
teparated from the other li: 
and thus producing a blister 

648. Portions of the skin 
not for ihe sentinel-like care exercised by the nerves, by 
which all impressions are transmitted to the brain. Aa the 
skin is continually exposed to the influence of destructive 
agents, it is important that the nerves, pruvided for its pro- 
tection, should be kept in a healthy state. 

649. A large proportion of the waste of the body passes 
through the outlets of the skin ; some portions in the form 
of oil, others in the form of water and carbonic acid. 

650. The oil-glands secrete an oil, partly free and diffused 
and pardy mixed with albumen. When the cells are fully 
formed, that is, fully distended, they yield their contents, 
and the fluid matter they contain is set free, and passes along 
the tubes to Lite surface ; this fluid matter constitutes the oily 
element of die economy of the skin. 

651. The uses of the unctuous product of tne oil-glands 
are twofold : 1st. The protection ; 2d. The removal of waste 

Gii* Itir illustration, 
be kept in i Withy si 
proportion of the wast 
function or the oi].g]m 
tiiuw glnnd.7 



if (.ho oily product of 
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mailer from the sysicin. In die exercise of these olliees th« 
oily substance is ditiWil hut those parts of ihe skin whicn 
are naturally exposed 10 vicissitudes of lemperu 
moisture, — as llie nose, face, and head; — to the: 
attrition of contiguous surfaces, — as the flexures of joints ; — 
or llie contact of acrid fluids, — as in ihe excoriations 10 which 
infants are liable. 

652. The oil of the unctuous substance 19 the principal 
agent in effecting these purposes : 1st. It prevents the evap- 
oration or congelation of ihe wtiter of the cuticle, which 
would cause il to become ptirched and peel off, thus leaving 
the sensitive skin exposed. 2d. It alfrrds a soil mediu 
the contact of mining substances. 3d. Il repels moisture and 
fluids. 4th. The action of these glands removes the waste 
atoms and purifies the blood. 

653. In considering the purpose of the oily matter of the 
ekin, there are two situations in which it deserves especial 
remark. 1st. Along the edges of the eyelids, where it n 
poured out in considerable <iuantily. Here, it is tin DHU 
of confining the tears and moisture of the eyes within the 
lids, defending llie skin from the irritation of that fluid, and 
preventing the adhesion of the lids, which is liable to o 
upon slight inflammation. 2d. In the ears, where the unctuom 
wax not only preserves llie membrane of the drum and the 

of lite ear moist, but also, by its bitterness, prevents 
11 of small insects. 

654. The use of ihe perspiratory glands is to separate from 
the blood that portion of the waste matter which is carried 
oft™ through the skin in ihe form of vapor. Sonctorius, 
celebrated medical writer, daily, for thirty years, weighed 

M2. What prevents the evaporation of the water of the entifle ? Gtre 
ii. .:.! ..,■ 1 1- ::.i. Iu 4th. 653. What i- said in reference to Ihe die- 
tril'ntiiii] of tin? oily mutter along the edjrei of inc. eyelid*? In the e; 
!5», Of wbai nee nre the pore|>ir".tory glands? How long did S 
dully weigh hia food, to uocrtu'D the aoiuun 
thrungh the skin t 
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•*r'ir, his food, and excretions. Ho estimated ihat foe of 
ry fiy'if pounds of food and nYink passed from the system 
through the many outlets upon the skin. Many place the 
MmMUl. mudi lower. All physiologists agree that from 
twenu 'o forty ounces of matter pass off from the skin of on 
kdulr eve./ (wcnty-four hours. 

655. The average amount of perspiration is about thirty 
nces ; and it passes off in such niiuuie portions, and mixes 
rapidly wi.n Ac surrounding air, tnat it is not perceived. 
For this reason, it is called uuauiMe perspiration. When 
litis excretion is ^.creased, it forms into drops, and is called 
sensible perspiratiu.i. The following experiments prove the 
existence of this exerction from the skin. 

Experiments. 1st. Take a cold bell-glass, or any glass 
vessel large enough t u admit the hand, and introduce it per- 
fectly dry; at the saii.u lime closw the mouth by winding a 
napkin about the wrist; 1.1 a short time, the insensible por- 
tion from the hand, will be seen deposited on the inside 
of the glass. At first, the deposit is in the form of mist ; but, 
if the experiment be continued a sufficient time, it will collect 

2d. Hold the apparently dry hand near a looking-glass, and 
lie invisible vapor will soon be condensed, and cover the glass 
with a slight dew. 

65fi.- It is important that this excretion bo maintained with 
steadiness and regularity. When the action of the perspira- 
tory glands is suppressed, all the vessels of the different 
ns will suffer materially, ami become diseased, by the 
redundant waste matter thai should be carried from the system. 
If a person is vigorous, the action of the organs, whose 
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functions are similar 10 than of tlie 



uijbq ui me sum. <i» chanmls for 
..„.. of i'isie mailer, will be incmaaed, nnd thus relief* 
ihe diseased stale of llie bcdy. Rut the over-taxing of then 
organs, to relieve die system, often produces i\ diseased actios 
in themselves. 

Fig. 117. 
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CHAPTER XXXIII. 



HYGIENE OF TB3 SKIS. 



657. The sensibt' './ of the skin, and the activity of the 
jil and perspiratory glands, are modified by the condition 
of the cuticle, the temperature of the skin and body, tho 
purity and warmth of the air, and the character of the light 
to which the body ia exposed. Thus, to maintain a healthy 
action of every part of this membrane, attention should be 

» given to Clothing, Balking, Light, and Air. 
658. Clothing, in itself, does not bestow heat, but ia 
chiefly useful in preventing the escape of heat from the body 
ajid in defending it from the temperature of the atmosphere. 
In selecting and applying clothing to our persons, the follow- 
ing suggestions should he observed. 

(659. The material for clothing should he a bad conductor 
of heat | that is, it should have Utile tendency to conduct or 
remove heat from the body. This deuends mainly on th« 
property possessed by the material in -eluining atmospheric 
air in its meshes. 
660. The material for clothing snmild not possess (he 
property of absorbing and retaining moisture. Dampness, 
or moisture, renders apparel a good conductor of heat; beside, 
if the perspired fluid, and the saline material it holds in solu 
lion, are readily absorbed by the clothing, they become 
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sources uf irriintion lo the akin with which the apparel sanu 
in contact. 

661. Firs contain a greater amount of air in their me*he» 
thai, any other article, and they absorb no moisture ; conse 
qtientl}, as an article of dress, they are best adapted to iliow 
whovre exposed to great vicissitudes of heat and cold. 

t56"2. Woollen cloth retains more air in its meshes thart 
xny otuer article except furs and eiriV down, and it absorb" 
but very little moisture. These properties, together with itm 
comparative cheapness, render it a good article of apparel fat 
all classes of persons. The only objection to its general use 
is, the disturbance of the electricity of the system, and the 
irritation to delicate skins from the roughness of its fibres. 

Observation. Flannels arc not only beneficial, during the 
cold season, in preventing colds and rheumatism, but liicy are 
of great utility in the warm season, in shielding '■'■ 
from the chills at evening, that induce disease of the all 
tary canal. Their general use among children and del 
females, would be a preventive cf the " season complai 
prevalent in the months of August and September. 

663. Cotton contains less air in its meshes than woollen, 
but much more than iincn. In texture, it is smoother than 
wool, and less liable to irritate the skin. This fabric absorbs 
moisture in a small degree. In all respects, it is well mt.-iptud 
for garments worn next the skin. When woollen Haunch 
irrilatu the skin, they may be lined with cotton. 

G64. Silk is not as good a conductor of heat as cotton, noi 
docs it absorb moisture to any considerable degree ; its texture 

smooth, and does not irritate the skin ; consequently, wheu 
the garment of this fabric has sufficient body or thickness, it 

tho proportion of fur, A* ao »rtiel» of drcfi, to whnm ire IhtJ 
r 81 :■- tiivo the propartiu of wooIIod olutb. 1- thi- * good 
nihiiijr* Wh&t ubjcctiuuF What »re the wlnmUKM of wmr- 
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is a good article for clothing. The greatest objection lo its 
use, is the disturbance of the electricity ol' tlie system, ana 
hi high price. 

6C5. Linen is no! only a good conductor of heal, and 
consequently a poor article of apparel, but it likewise absorbs 
the fluids carried from the system by the agency of the oil 
and perspiratory glands. When garments are made of this 
material, the body is not surrounded by a layer of air, but by 
one of moisture. This still further increases its power to 
conduct bent from the system, rendering it a very objectiona- 
ble article of apparel, even in warm weather and in hoi 
clm.i'es, where the dress is usually iliin, 

606. Chlhing differs in itn power of radiating heal, 
Tlii* is Influenced by the .color ; those articles that radiate 
ban freely ako ataorb it readily. A black surface is a good 
ridiator, while a white surface is not, because it reflects the 
calorific mys. It is obvious that those colors which rendet 
the transmission of external hem difficult, must impede the 
transmission of caloric from the body. Thus it is manifest, 
that light -col ci red apparel is best adapted for every season and 
every climate. 

Observation. Coach-drivers arc practically aware, that in 
cold weather, light-colored over-coats are warmest, except 
when they are exposed to the direct rays of the sun, or when 
seated before a warm fire. On [he other hand, when the 
temperature is elevated, tight-colored apparel is coolest, be- 
cause the sun's rays are then reflected. 

667. The clothing should he of a porous character. The 
skin is not only an Important agent in separating ftom the 
blood those impurities that otherwise would oppress the system 
and occasion death, but it exercises great influence upon the 
system, by receiving oxygen through its tissues, and giving 

Mi. What ii niil of liuen »« no utisla at ■pparsll 666. Whj ii light- 
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bock carbonic acid in return. Consequently, the appaiel 
should be made of a material that will permit free t 
l>iration from the skin, and likcwfse convey the excreted fluid! 
from the surface. 

668. The necessity for this is illustrated in wearing hula 
rubber over-shoes. If they are worn over boots ten or rwclw 
hours, not only the hose, but the boots will be moist from 
retained perspiration, and the residual matter left in codUki 
with the skin may be reconveyed into the system by absorji- 
tion, causing headache and other diseases. Cotton and wool- 
len fabrics are not only bad conductors of hent, but are also 
porous ; for these reasons, they are well adapted to transmit 
the excretions of the skin. 

669. The clothing should be not only porous, but Jiittd 
loosely. The garments should retain a layer of air between 
them and the body. Every one is practically aware ihot n 
loose dress is much warmer than one which tits closely ; that a 
loose glove is wanner than a light one ; and that a loose boot 
or shoe affords greater warmth than one of smaller dimen- 
sions. The explanation is obvious; the loose dress encloses 
a thin layer of air, which the tight dress is incapable of 
doing; and what is required, is, that the dress should be 
closed at the upper part, to prevent the dispersion of (ha 
warm air, by the ventilating current which would be e 
liahed from below. 

Observation. Ab the purpose of additional garments is 
maintain a series of strata of warm air within our clothing, * 
should, in going from a warm room into the cold air, put on 
our defensive coverings some little time previous, in onlet 
that the layers of air which we carry with us may be s 
ciently warmed by the heat of the room, and not borr 
from the body on exposure to the cold. 

6B8. How i. the -■■- = is.v- of porous clothing illusttatad? 669. Why 

should we waar loose girmootsF Whit is tha UK of additional garment! 
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670. The clothing should be suited to the temperature of the 
ttnwsphere and the condition of the individual. The invari- 
able rule should be, to wear enough lo maintain an equal and 
healthy action of the skin. Care should be taken, however, 
thai the action of the cutaneous vessels is not inordinately 
increased, as this would debilitate, not only the skin, but the 
internal organs of the system, as- the stomach and lungs. 

671. No rule as to the quantity of clothing can be given, 
as the demand will vary with different individuals. The fol- 
lowing are among the most prominent causes of this variation : 
Those persons who have large, active bruins, full chests, well 
developed lungs, breathe an adequate amount of pure air, and 
take sufficient food lo supply the wants of the system, require 
less clothing than those of an opposite character, because 
more heat is generated in the system. 

672. Tlie child and the aged person rei/uire more clothing 
than the rigorous adult. Should we judge from observation 
the inference would be, that children require less clothing 
than adults. This is an error, for the temperature in infancy 
is not only lower than in manhood, but the power of creating 
heat is feebler. The same remarks nro applicable to those 
persons who have outlived the energies of adult life. 

Observation. The system of " hardening " children, oy nn 
inadequate supply of clothing, and keeping thorn uncomfort- 
ably cold throughout the whole day, is inhuman, as well as 
unprofitable, ll operates upon the child somewhat like the 
long-continued chill upon a certain portion of the fanner's 
htnl, that are kept shivering under the thalched shed, retard- 
ing the growth of their systems, which require more food to 
satisfy the keen cravings of hunger than when they are com- 
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furtubl) sheltered. To make the boy robust and active, in 
must iiave nutritious food at Stated hours, nnd free exercise it 
[lie open air, and his system must be guarded from chilli byt 
due amount of apparel, 

673 More clothing is needed token a vital organ it iix- 
eased. It mtiy be observed that in consumption, dyspep*i«, 
and even in headache, the skin is pale and the ejuromiiSM 
cold, because less heut is generated. Thus [.arsons affected 
with these complaints, when exposed to cold air, need morr 
clothing than those individuals whose organs ore not diseased, 
and the functions of which are properly performed. 

674. Mure clothing is required in the evening, the* 
'luring the day. In the evening we have less vital energy, 
and therefore less heat is generated "in the system, than in iti« 
early part of the day; beside, the atmosphere is damp, uSe 
bit in has become moist from free perspiration, and heat, in 
consequence, is rapidly removed from the system. For ilia 
reason, when returning from crowded assemblies, we slimiU 
be provided with an extra garment. 

Observations. 1st. If there is a chill upon the system nfler 
having arrived home, warmth should be restored as) speedily 
as possible. This can be done by friction with warm flannels, 
and by using the warm or vapor bath. By this procedure 
the pernicious affects of the chill will be prevented befen ntiy 
disease is fixed upon the system. Is it not the duty of lbs 
parent and the guardian to leant these facta, and to see Thai 
they are not only learned, but reduced to practice 1 

2d. The farmer aud industrious mechanic would be freed 
from many a rheumatic pain, if, whiio resting from their 
labors at evening, or taking the ordinary meal after bard toil, 
they would put on an extra garment. The coat might Dot 

B73. Whj du dyspeptic and L-onaumptito porjnnj require more olothia( 
thin those who have health; vir.ii organ" f 074. Why da we Deed men 
Nothing in the evening than during iho day ? Hon can the 
■CmU uf ■ chill be prevented? Give the Sd obiarrdion. 




feel sp agreeable for ihe first few i 

iilnce to health and longevity. 

675. The person of active habits requirtt less clothing than 
one of 'sedentary ev\ployments. Exercise increases the circu 
laiion of the lilood, which is always attended by the disen 
gngemenl of n greater quantity of heal ; consequently, ar. 
increase of warmth is felt throughout the system. We like- 
wise need more clothing while riding, than when we are 
walking; because the exercise of the former is less than that 
of the latter. The same is true when resting in the field or 
shop, lifter laborious exercise. 

Observation. We need a greater amount of clothing while 
nslt-pfi, than during Ihe day; as not only the action of the 
body, but that of the brain, during sleep, is suspended. 

676. Less clothing is required when the cutaneous surface 
is clean. A film of impurities obstructs the perspiratory 
ducts, and diminishes the action of their glands; conse- 
quently, less heat is generated. For this reason, the hands 
or feet when clean are less liable to become chilled or fiozen. 

677. The sensitiveness of the stin to the influence of cold. 
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• ho labors in a cooler atmosphere. Not only is the 

bility of the skin increased by a warm atmosphere, buj the 

activity of the digestive, respiratory, and nervous systems, in 

generating heat, b much diminished. This is on additional 

reason why an increased amount nf clothing is demanded 
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d ring exposure to cold air. In all cases where practicable, 
the heat of the system should be maintained by exercise, in 
preference to the use of fur or flannel. 

378. Those parts of the skin usually covered, uniformlf 
need that protection. The power of generating hem u 
diminished, nnd the impressibility to cold is increased, on thou 
portions of the skin usually clothed. If a person wear* ib» 
dress high and close about the neck, he suffers from esposun 
to a cold atmosphere if a dress is worn that is no: as hiyli « 
more open. As a general rule, it is preferable that tho» 
parts of the aysiem, as the larynx, be exposed that are ant 
uniformly protected by clothing. 

679. The clothing should be kepi clean. No article 
apparel is entirely free from absorption ; even wool nnd 
possess it in a small degree. They take up a portion of the 
transpired fluids which contaiil saline and animal matter, sod 
thus the fibres of the garments become covered with th» 
cutaneous excretions. We are practically aware of the reten- 
tion of these secretions from the soiled appenra 
garments worn next the skin, which are so covered as to pre- 
clude the particles of dust from lodging upon them. 

680. The porosity of the clothing is lessened when soiled 
and its power of conducting heat from the system in conse- 
quence, is increased. The residual matter with which the 
clothing Is coated is brought in contact with the skin, which 
causes irritation, and not unfrcqucntly re-absorption of lite 
elements, thrown olT from the system through this avenue. 
Hence warmth, cleanliness, and health require that 
olothing, particularly the garments worn next to the ski 
should be frequently and thoroughly washed. This should 
not be forgotten in regard to ch dren, for their blood 
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hit'js with greater rapidity than that of adults, and a prujor- 
tionably greater amount of waste matter ia thrown off from 
their systems. 

681. The under-garments icorn during the day should not 
be teorn at night, or the reverse. When under-garments arc- 
worn several successive days or nights, they should not be nut 
in drawers, or hung up in a close closet, as soon as taken from 
tlie body, but should be exposed to a current of air. 

682. Occupied beds should be thoroughly aired in the 
morning. The excretions from the skin are most abundant 
during the hours of sleep; and if the sheets and blankets, 
together with the bed, are not aired every morning, by being 
so arranged that both surfaces may be exposed to the air, the- 
materials eliminated from the skin will bo retained in the 
meshes of the bed -clothing, and may be conveyed into the 
system of the next occupant, by absorption. Oftentimes 
diseases of a disagreeable nature are contracted in this way. 
This fact should be instilled into every mother's and daugh- 

■ ter's mind. 

Observation. Oed-linen should not be put on a bed when 
it is not sufficiently dried, or contains moisture from the excre- 
tions of the skin, nor should beds or bedding be slept in, that 
have remained in a damp room that has not been occupied for 
many weeks, unless the dampness is removed from the bed- 
linen by a. warming-pan, or in same other way. 

663. Changes of dress, from thick to thin, should always 
be made in the morning. At this lime the vital powers are 
usually in full play. Many a young lady has laid the founda- 
tion of a fatal disease, by disregarding this rule, in exchan- 
ging the thick dress, with woollen stockings, for the flimsy 
dress and hose of silk or cotton, which are considered suitable 
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n or party. Sudden changes in weaiing 
as in food and general habits, are attended 
will] huznrd ; and this is proportionate to the weakness 01 
exhaustion of the system when ihe change is made. 

fi84. When the clothing has become wet, it is best to ehanzt 
it immediately. The skin should then be rubbed with a dry 
crash towel, un"il reaction, indicated by redness, ia produced. 
If the garments are not changed, the person should exercise 
moderately, so that sufficient heat may continue to be gener- 
ated in ihe system to dry the clothing and skin without a chill. 
Sitting in a cool shade, or current of air, should, by all meats, 
be avoided ; as colds are not contracted by free and excessive 
exercise, hut by injudicious management after such exercise. 
Observation. When an individual has been thrown into n 
profuse perspiration by violent exercise, ihougli the skin ano 
Clothing may become wet, he Feels no inconvenience frnin the 
dampness, ns long as he continues that amount of exercise; 
for the reason that the circulation of the blood being increased, 
heat is generated in sufficient quantity to replace the amouol 
abstracted from the system in evaporating the free perspira- 
tion ; but as soon as the exercise is discontinued, ti.e increased 
circulation subsides, and with it the extra amount of gener- 
ated heat. This accounts for the chill we experience, when 
the damp clothing is permitted to dry on the body, oiler tl 
of exercise. 



S84. in,:,! Hgget' 
be duos if the garrn. 
• -fwienoed when its 



etf Wh»t shall 



- 



I 







HTQIENE OF THE SKIN, CONTINUED. 



685. Bathing, its necessity and expediency, is obvious 
from the structure and the functions of the skin. The cuticlo 
is sast off in minute, powdery scales, many of which are 
retained upon the surface by the pressure of clothing. These 
mingle with the oily nod saline products of the skin, and form 
a lliin crust. This crust, on nccounl of its adhesiveness, 
collects particles of dust nnd soot from (he atmosphere, nnd 
particles of foreign matter from our dress ; an ih;it in the 
course of the day the whole body becomes cooled with im- 
purities. If this coating remains, becomes thick nnd estab- 
lished upon the skin, it will produce the following effects : — 

686. 1st. The ports will be obstructed, consequently trans- 
piration impeded, and the influence, of the skin as an excre- 
tory entirely precented. When Ihe pores are obstructed, and 
transpiration is checked, the elements of the transpired fluids 
will necessarily be retained in the system ; utid, as they are 
injurious and poisonous if retained, they must be removed by 
those orguns whose functions in the animal economy aro sim- 
ilar, as the lungs, kidneys, liver, intestines, iic. 

6M7. When these organs are called upon to perform theii 
offices, and in addition that of another, the healthy equilibrium 
is destroyed, and the oppressed organ will suffer from exhaus- 
tion, and become the prey of disease. Thus, obviously, habils 
of uncleanliness are a cause of consumption and other seri- 
nes. Show lbs nweuit; In bulbing. 689. What effect open lb< bod; 
V (ha porx of tb« ikln are obalructed 7 AS7. What ii the effect when u 
«f u act oil; porfor mi in own tptoiflo function, bat that of toother r 
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ous diseases of ihe vital organs. Again, obstruction of lb 
pores wi.l prevent respiration through the skin, tbuf deprivni 
the blood of one source of its oxygen, and one outlet of in 
carbonic acid, which will diminish the temperature of the 
system, and the same results follow us when the oJotbJBg is 
inadequate. 

688. 2d. The retained perspirable mailer will irritate tfa 
skin, both mechanically and chemically ; and this mcmUnrw 
will be kept damp and cold, from attraction and detention of 
moisture; and foreign male rial, as before adverted to, once 
removed from the system, may be reconveved into it by ab- 
sorption. As a consequence, cutaneous eruptions and disease! 
will be produced, and the re-absorption of matter once sepa- 
rated from the system, will be the exciting cause of o 
injurious disorders. 

6W9. 3d. A film of foreign substanee on the tkin iciU 
inevitably become the seat of detention of miasmata a 
infectious vapors. These will remain until absorbed, and 
engender the diseases of which they are the peculiar c 
This is one reason why filthy persons contract infectk 
diseases more frequently than individuals of cleanly habit*. 

6'JO. Bathing is useful to promote cleanliness. 
capacity, it enables us to remove the coating of impurit« 
from the exterior or our persons. It effects this purpose t 
dissolving saline matters, and holding in temporary suspe 
sion those substances which are insoluble. 

691. The cuticle is composed of a substance resembbi 
the dried while of egg, or, in a word, albumen. This is 
ble in alkalies, and these are the agents which are common 
employed for purifying the skin. Soap is a compound of d 
alkali soda with oil, the former being in excess. When u: 
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for \.mn.ng, the excess of alkali combining with the oily fluid, 
with which the akin is naturally hudewed, removes it, in the 
form of an emulsion, and with it a portion of any adhering 
matter. Another portion of the alkali softens and dissolves 
(ho superficial layer of the cuticle ; and when this is removed, 
the cuticle is free from impurities. 

G92. Every washing of the skin with soap removes th« 
ihd face of the cuticle, and leaves a new one ; and were 
.he process repealed to excess, the latter would become so 
thin as to render the body sensible to impressions too slight 
to be felt through its ordinary thickness. On ihe other hand, 
when the cuticle and its accumulated impurities are rarely 
disturbed, the sensitiveness of the skin is impaired. The 
proper inference to be drawn from the preceding remarks, h 
in favor of the moderate use of soap to cleanse the skin. 

Observation. If any unpleasant sensations are feit after the 
use of soap, they may be immediately removed by washing tho 
iurface with water slightly acidulated with lento 
vinegar, which neutralizes the alkali that may i 
the skin. This is effective treatment for " chapped hands." 

693. Bathing may be partial or general, and the water 
used may be cold, temperate, tepid, warm, or hoi. A person 
may apply it to his system with a sponge, it may be poured 
upon him, or he may immerse himself in it. The simplest 
mode of bathing is to apply water to a small extent of sur- 
face, by means of u wet sponge, and after being wiped dry, 
again cover with the dress. In this way the whole body may 
be speedily subjected to the influence of water, and to no less 
useful friction. Tho water used may he warm or cold. This 
species of bathing may be practiced by auy invalid, and 
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always with benefit, if the bathing is succeeded by a glow dI 
warmth over the surface ; and this is the test by which the 
benefit of all forms of bathing is to be estimated 

6!)i. When the heal of the system is adequate, the buhei 
may stand or sit in a shallow tub, while he receives the watet 
from a sponge squeezed over the shoulders or against the 
body. In this form of bathing) the person is more exposed id 
the cold air, and on this account it is less suitable for vert 
feeble individuals than the first- mentioned method. In the 
early use of this form of the sponge-bath, the bather slioulii 
content himself with a single affusion from the sponge; the 
body should be quickly wiped with a soft towel, and friction 
applied with a crash towel or n brush. 

695. The third kind of bathing is that of the shower-bath. 
which provides a greater amount of affusion than the fonnei 
combined with a greater shock to the nervous system. The 
concussion of the skin by the fall of water, particularly dia 
tinguishes this from the previous modes of bathing. The 
degree of concussion is modified by the size of the openings 
through which the water issues, and the height of the reser- 
voir. The shower-bath admits of modification, adapting it 'o 
the most delicate as well as the robust, The extent of fall, 
the size of the apertures, the quantity and temperature of lb* 
water, may be regulated at pleasure. 

Observation. In using the shower-bath, it would be judi- 
cious to commence with warm or tepid water, for which, by ri 
gradual process, cold water may be substituted. In this way 
the system may be inured to cold water. After bathing, the 
skin should be wiped dry and rubbed briskly. 

696. The fourth form of bathing is that in which the body, 
or a portion of it, is immersed in water. The temperature 
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of the water id this form of bathing may be modified accord- 
ing to the sensations and purposes of the bather. This form 
of bathing is designated according 10 the heat of the waier. 
When the temperature is below 75°, ii is termed a cold bath ; 
when from 75° to 85", a temperate bath ; from 85° to 95", a 
tepid bath; Tram 95" to 98", a warm bath ; from 98° to 105", 
a hoi bath. In using this form of bathing, the skin should 
be wiped perfectly dry, and briskly rubhed. 

Observation. The length of time a person may remain in 
a cold bath with benefit varies from two to ten minutes; 
while a person may remain in a temperate, tepid, or warm 
bath, from ten to thirty minutes, or until special indications 
are exhibited. 

697. In the vapor-bath, the vapor is not only applied to the 
exterior of the system, but it is inhaled and brought in con- 
tact with every part of the interior of the lungs. The bather 
is seated upon a chair, and the vapor gradually turned on 
around him, until the proper temperature {90° to 110°) is 
attained. The bath may be continued from ten to thirty 
minutes. After leaving the bath, attention should be given to 
the skin, as in other forms of bathing. 

698. In order to increase and prumotc reaction of the skin, 
various measures and processes are used, some of which 
are practised in, and others after, quitting the bath. Of the 
former, the rubbing and brushing the skin are the mosi com- 
mon and important. The brisk and efficient friction of the 
■kin with a coarse towel and flesh-brush, after quilling the 
bath, should never be omitted. This short catalogue embrace! 
ill the appliances requisite for the purpose. 

609. Bathing promotes health Op iJs immediate and remote 
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physiological effects on the system. When (lie body is moist- 
ened whh a sponge wet with cold water, or when an allusion 
by the sponge or shower-bath is used, the skin instar.'.li 
shrinks, and the whole of its tissue contracts. This con- 
traction diminishes the capacity of the cutaneous system of 
blood-vessels, and a portion of the hlood circulating through 
llicm is suddenly thrown upon the more internal parts of UV 
body. The nervous system, among others, participates m it, 
and is stimulated by the afflux, and communicates its stimulus 
to the whole system. This causes a more energetic action of 
the heart and blood- vessels, and a consequent rush of blood 
back to the skin. This is the state termed reaction, the first 
object and purpose of every form of bathing. 

700. This condition of the skin is known by liie redtics* 
of i he surface, the glow, comfort, and warmth which folio* 
Ihe bath. The baiW should direct nil his care to insure 
this effect. By it the internal orguns are relieved, respiration 
in lightened, the heart is made to beat calm and free, the mind 
is clear and strong, the tone of the muscular system is in- 
creased, the appetite is sharpened, and the whole system feels 
invigorated. This is the end and aim of the bather, and to 
this all his training tends. The error is, to expect the result 
without the preparation. 

701. In order to promote reaction, and to be efficient in 
preserving health, bathing should be regular, should be com- 
menced by degrees, and increased by a process of training, 
and should not be permitted to intrude upon hours devoted in 
some important function, us digestion. It must not preceik 
or follow too closely a meal, or severe mental or musculsi 
exercise, as reaction is less certain and vigorous when ira- 
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portent internal organs are employed, than when they are at 
rest. When the vital powers are greatest, and the system 
m««t free from exhaustion, bathing is most beneficial ; hence 
<he morning is preferable to the evening, and the middle of 
the forenoon to the middle of the afternoon, for this healthful 
and agreeable duty ; as (he vital action of the system is most 
energetic in the early part of the day. 

702. In regard to the frequency of bathing, the face and 
neck, from their necessary exposure to the atmosphere, and 
the impurities which the hitter contains, should receive at 
least two washings in iwenly-four hours, one of which should 
be with soap ; ihe feel, from the confined nature of the cover- 
ings which are worn over them, require at least one ; the 
armpits, from the detention, as well as from the peculiar 
properties of the secretions, at least one ; and the hands and 
arms, as many as seem piuper. The whole person should be 
bathed at least every second day, but the most perfect health 
of every part of the body would be maintained, if the excre- 
tions from the sic in were removed daily. 

703. In diseases of the skin and internal organs, bathing 
i* t lemediiil measure of great power. It should never be 
neglected or omitted. It is not only pleasant and safe, but is 
really more effective than any medicine administered inter- 
nally. This, like other curative means, should be applied by 
the direction and under the eye of the medical adviser, thai 
il may be adapted to the condition of the patient. 

704. " From the first hour of man's existence to his latest » 
breath, in health and in sickness, rich or poor, water is alwayt 
requisite. Baths were dedicated by the ancients to the divini- 
ties of medicine, strength, and wisdom, namely, vEsculapius, 
Hercules, and Minerva, to whom might properly be added the 
goddess of health, Hygeia. The use of water has been 
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enforce*! >is a religious observance, anil water has been adopted 
aa one of the symbols of Christianity." 

705. The air is an agent of importance in the functions of 
the skill. It imparts to this membrane oxygen, and receive* 
fr-im it carbonic acid. It likewise removes from it a large 
portion of the perspiration and the more fluid portions of the 
oily secretion. In order that the air may accomplish these 
ends, it is necessary that it come in contact with the body. 
This is one of the many reasons why we should wear loose 
and porous clothing. 

706. Again, the air should be pure, and free from redun- 
dant moisture. In the warm mornings of July and August, 
the air is loaded with moisture and impurities, and the perspi- 
rable matter is not removed from the system as it ia when the 
air is pure and dry. This is the cause of the general lassitude 
that is experienced during such mornings. As soon as the 
fog is dispelled, these unpleasant sensations are removed. To 
sustain the functions of the skin in a healthy state, the parlor, 
kitchen, sleeping-room, school-house, and work-shop, should 
be well ventilated. The blood of the system will be purer, 
and its color of a brighter scarlet, if the skin is surrounded 
by fresh and pure air, than when it is foul or moist. 

707. The light permeating the skin, not only exercises s 
salutary influence upon this membrane, but upon the blood, 
and, through ibis fluid, upon the whole system. For this 
reason, the kilchon and the sitting-room, which are the apart, 
ments most used by ladies, should be selected from the meet 
pleasant and well-lighted rooms in the house. On the other 
l.ind, dark rooms and damp cellar-kitchens should be avoided, 
as exercising an injurious influence upon both body and mind. 

70H. The dark, damp rooms, so much used in cities 
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nd domestics, are fruitful 
B, poverty, and suffering 



tar^e villages, by inligent I 

causes of disease, as well I 

Common observation shows that suhir light also 

influence upon the vigor and color of vegetables. Plants 

that are kept in well-lighted rooms, have darker and more 

brilliant colors than those that grow in darkened apartments. 

709. Burns and scalds are terms applied to those condi- 
tions of the skin which are produced by the application of 
kn undue amount of heat, which changes the action of its 
venue I s. 

710. A small degree of heat will irritate the nerves, and 
cause an increased action of the blood-vessels. This is 
attended with severe smarting pain, and will be followed by 
the deposition of serum under the i.uticle, unless applications 
are made immediately, to prevent vesication, or blistering. 
To prevent or suppress this stale of arterial action, wet some 
folds of cotton or woollen cloth with cold water, and apply 
them to the parts scalded ; continue to apply cold water, so as 
to steadily maintain the low temperature of the applications, 
as long as the smarting pain is experienced. The steady 
application of cold dressing also tends to prevent an increased 
action of the blood-vessels, and will suppress it, if it already 
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paragraph, may then be appl ied as long as the smarting a 
lion continues. After the pain has subsided, ihe blistered part 
may be covered by a patch of cotton or linen cloth, upon 
which on ointment, made of lard and bees-w: 
spread. 

712. If the cuticle haa been removed, there will be muck 
■offering, because the nerves are unduly stimulated by the 
air. The cuticle is the sheath or covering of the i 
and nerves of the skin, and when it is removed, a substitute 
should be applied. This substitute should be soothing,! 
;over the denuded surface. Linseed -meal or ground slippery- 
elm bark poultice, fresh cream, or lard and bees-wax, spread 
upon linen or cotton cloth, would malte a good dressing. 
When dressings are applied, they should not be removed u 
they become dry and irritating. 

"13. If there is much suffering, administer to an adult from 
twenty-five to sixty drops of laudanum, according to the 
severity of the pain. If the patient is a chdd, from fifteen 
drops to a. tea-spoonful of paregoric may be administered. 
When there is much prostration, some hot peppermint tea or 
other stimulant may be found necessary to bring on reaction. 

714. The hands, feet, ears, Ate., are subject, in cold lati- 
tudes, to be frozen, or frost-bitten. This may occur when the 
patient, at the moment, is not aware of it. The part affected 
at first assumes a dull red color, which gradually gives place 
to a pale, waxy appearance, and becomes quite insensible. 
The first thing to be done in such cases, is to reestablish c 
dilation. This should be effected very gradually. If a larjrc 
quantity of blood is thrown suddenly into the chilled and 
debilitated vessels of the frozen part, inflammation may b" 
produced that will destroy the vitality of Ihe li 

712. What should be the treatment if the cuticle h 
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■tibbing the frozen limb, with snow, or, when this is not to be 
obtained, cold water ; but snow is always to be preferred. 
The fire should be avoided; and it would be better for the 
patient to be kept in a cold room, for a time, where there la 
no fire, or where the temperature is moderate. 

716. When a person is found benumbed with cold, and 
almost or quite i use nsi tile, he should lie taken into a cold room, 
the clothing removed, and friction commenced and continued 
for some lime, w ith snow. When warmth begins to be 
restored, the individual should be rubbed with dry flannel, nnd 
the friction continued until reaction takes place. 

Observation. When the toes and heels have been repeat- 
edly chilled, there may be produced a disease called chil- 
blains. This affection is attended with tenderness of the parts, 
accompanied with a peculiar and troublesome itching. The 
prevention of this disease is in wearing warm hose and thick 
shoes of ainulc size. Bathing the feet morning and evening 
is also a prevention of this disagreeable affection. When 
chilblains exist, apply cold water, warm camphorated spirits, 
or turpentine linament. 

715. How may the circulation and aemibilitr be restored ? 718. Whit 
iuIiI be adopted when a person is benumbed Kith cold ? W!..ii 
Quid be adopted when warmth begim to be restored 1 Whit 







CHAPTER XXXV. 

APPENDAGES OP THE SKIN. 

717. The haies are appendages of the skin, and, liVe 
the cuticle, they are a proiiuci of secrelion. They have no 
Hood-vessels or nerves, and, consequently, no vitality. The 
hairs take their origin from the cellular memhrane, in the 
form of bulbs. Each hair is enclosed beneath the surface 
by a vascular secretory follicle, which regulates its form dur- 
ing growth. In texture, it is dense, and homogeneous toward 
the circumference, and porous and cellular in the centre, likn 
the pith of a plant. Every hair has on its surface pointed 
barbs, arranged in a spiral manner, and directed toward the 
root of the hair; so that, if a hair be rolled between the lb 
gera, it moves only in one direction. 

FLg. 118. 
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716. The color of the hair varies in different individual!, 
t/d io generally supposed to depend on the fluids contained 
Sl the pith. There are two causes which act m changing 
11. j hair gray. The first is, defective secretion of the color- 
ing fluid. "Die second is, the canals, which convey the fluid 
into the hair, become obliterated. In the first instance, the 
hair will remain ; in the second, it dies, and drops out ; the 
cuticle of the scalp grows over the canal, which is soon oblit- 
erated, and the head becomes bald. 

Obtervation. It is related that the hair of Marie Antoinette. 
Queen of France, and others, from excessive mental agita- 
tion, changed from Mack to gray in a single night This is 
not strictly true ; the secretion may be arrested, but thai 
already deposited in the pith will require days or weeks to be 
removed. 

719. Upon the upper part of the head, the oil-tubes open 
into the hair-sacs; consequently, the secretion of the oil- 
glands is spread over the surface of the hair, and not upon 
the cuticle. This is the cause of the dry, while, branny 
scales, called " scurf," or " dandruff," upon the head. This 
is natural, and cannot be prevented. When scurf exists, the 
only necessary application to remove it, is the frequent use 
jf the hair-brush, and washing with pure water. 

Observation, The secretion of the oil-glands may become 
impacted around the hairs as they issue from the skin, and 
thus prevent their outward movement in growing. The 
pressure of the matter deposited at their bulbs will then cause 
itching. The comb and the brush muy be used to remove the 
impacted matter, and relieve the disagreeable sensation. 

720. The oil is mosi abundunt near the roots of the hair. 
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A free use of the brush spreaas il along the hairs, and gites 
them a smooth, glossy appearance. Sonp should ran ly lie 
used in washing the head, as il will remove the oil which it 
essemitil lo the heaith and appearance of the hair. 

721. The uses of the hair vary in different regions of ths 
Dody. Upon the head, it aids in shielding the brain from 
injury by blows, and it likewise serves to protect this part 
of the system from heal and cold, thus maintaining equil 
temperature of the cerebral organ. About the fleciicns of the 
joints, as in the axilla, (armpit,) they prevent irritation of the 
skin from friction ; in the passages to the ears and nostrils, they 
present an obstacle tu the ingress of insects and foreign bodies, 
while in the eyebrows and eyelids, they serve to protect tin 
organ of vision. 

Fig. 119. 




1, 1, Iiir cuticte continued 

722. The nails are hard, elastic, flexible, semi-trans parent 
scales, and present the appearance of a layer of horn. The 
nail is divided into the root, the badtj, and the frrr portion. 
The root is that port which is covered on both surfaces ; the 
body is that portion which has one surface free ; the frse por- 
tion projects beyond the end of the finger. 

723. The nail if formed of several laminre, or plates, thai 
are fitted the one o the other ; the deepest is that which it 
hist funned. The nails, as well as the hooft of animus and 
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the cutic e, are products of secretion. They receive no btuod 
vessel? or nerves. If ilie cuticle be removed in severe scalds, 
they will separate with it, as the hoofs of normals arc removed 
by tlie agency of hot water. The nails increase in length 
and thickness, by the deposition of albumen upon their under 
surface, and at their roots, in a manner similar to the growth 
of the cuticle, of which they consiitute a pan. 

Observations. 1st. The nail upon its under surface is fash- 
ioned into thin vertical plates, which are received between the 
folds of the sensitive skin. In this manner, the two kinds of 
lamina? reciprocally embrace each other, and the firmness of 
connection of the nail is maintained. If we look on the sur- 
face of the nail, we see an indication of this structure in the 
alternate red and white lines which are there observed. The 
former of these correspond with the sensitive luminse ; the lat- 
ter with the horny plates. The ribbed appearance of the nail 
is due to the same circumstance. These sensitive laminte are 
provided with an unusual number of capillary vessels for the 
formation of the nail, and hence they give a red Lint to the 
portion under which they lie. 

2d. Near the root of the nail there is a part that is not 
laminated, and it is less abundantly supplied with blood- vessels, 
This portion consequently looks pale compared with the lam- 
inated portion, and from its half-moon shape is technically 
termed lunula. Beyond the lunula, the root cf tho nail is 
imbedded in the fold of the sensitive skin, and has the same 
relation to that structure that any single one of the thin horny 
plates of its under surface has to its corresponding pair of sen- 
sitive I am ins. 

724. The nails, from their position, are continually receiv- 
ing knocks, which produce a momentary disturbance of their 
cell formation, followed by a white Bpot. The care of the 
nails should be strictly limited to the knife or scissors, to 
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(Kcir free border, and an ivory pressor, to prevent adhesio*. 
ol the free margin of the scurf-skin lo the surface of the 
nail. This edge of the cuticle should never be pared, the 
surface of the nail never scraped, nor the nails cleaned 
any instrument whatever, except the nail-brush, aided by 
water and soap. An observance of these suggestions, will 
prevent irregularities- and disorders of the nails. 

Observation*. 1st. When we wear a shoe thai is too short 
for the foot, the edge of the nail is brought against the leather. 
This interrupts the forward growth of the nail, and il spread* 
out on i ho sides, and becomes unusually thick. It then presses 
upon the soft parts, and is said to " grow into the flesh." The 
prevention is, to wear shoes of ample size. 

2d. Instances are by no means un frequent in which the 
power of production of the nail at the root becomes entirely 
destroyed, and it then grows in thickness only. When thii 
(.flection occurs, it is often remarkable what a mass the nail 
presents. Instances are on record, where the nail is regularly 
shed ; and, whenever the old nail falls olf, a new one is found 
beneath il, perfectly formed. Sometimes the growth in length 
is not entirely checked, although growth in thickness is in- 
duced ; the nail then presents a peculiar appearance. 
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CHAPTER XXXVI. 



THE NERVOUS 



725. In the preceding chapters we have seen how various 
>ntl complex arc mariy of the motions necessary to maintain 
the life of an animal whose organization is superior to all 
others. We have noted the wonderful mechanism of the 
murcuiM aystem, in producing the varied movements of the 
body, the different processes by which the food is converted 
into chyle and mined with the blood, and the circulation of 
this fluid 10 every organ and tissue of the system, that each 
may select trow it the very principles which it requires for 
Its growth. 

726. Lymphatic absorption com 
lion is completed, and conveys the 
of different tissues back into the C 
respiratory organs and secretory j 
of preparing the waste products ti 
body. Each of these processes ejects a single object, and i* 
performed in a regular manner. 

727. " They must succeed each other in proper order in 
propelling every particle to its proper destination, or life 
would be sacrificed almost at the moment of its commence- 
ment. There is, therefore, a mutual dependence of all portions 
of the machinery of organic life upon each other, and a neces- 
sity for some medium of communication from one organ to 
another, by which they may convey mutual information of 
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their several conditions, if we may be permitted to empluj t 
figurative expression. Were there no such medium, how 
would the stomach notify the heart that additional exertion on 
if part is required, because the stomach ia busy in digesting 

728. " When we are exerting the muscular system for i 
long time in some laborious employment, how else ore ott 
members to inform the stomach that they are too much o 
pled with their duties to spare the blood necessary in di 
lion ; that it is requisite thai the appetite should decline ; 
that digestion should cease for the time, even if the stomach 
should be oppressed with its contents ? When we are think- 
ing, how else are the blood-vessels to be told that an unusu*! 
supply of their contents is wanting in the head ? or when the 
whole frame is weary with exertion, how, without some regular 
line of intelligence between all the organs, is the brain I 
instructed thai circumstances require that it should f 
sleep? To supply the necessary medium of communicn 
lion, Providence has furnished all the animals thai possest 
distinct organs, with a peculiar apparatus called the Nervtna 
Syilem." 

ANATOMY OF THE NERVOUS SYSTEM. 

729. The nervous system consists of the Cer'e-bro-tpi'nal 
Cen'tre, and of numerous rounded and flattened white cordi, 
called nerves, which are connected at one extremity with the 
cerebrospinal centre, and al the other, distributed to all tb* 

the body. The sympathetic nerve is an exception 
i Description ; for, instead qf one, it has many s 
s, which are called gan'g!i-a, and which communicate 
freely with the cereibro-spinal centre, and with i 
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130. Tlie cehebho-spinal centre consists of tvs n portions ; 
The brain, and the spinal cord. For convenience of de- 
scription, the ncrvo-js system may he divided into the Brain, 
Cranial Serves, Spinal Crrd, Spinal Serves, and the Sj/m- 
pathetic Nerve. 

73). The term brain designates those parts of tho nervous 
system, exclusive of the nerves themselves, which are con- 
iaine-1 within the cranium, or skull-bones; tliry are the Cere- 
brum, Cer-e-bel'lum, and Me-did'la Ob-ltm-gata. These are 
invested and protected hy the membranes of the brain, whicb 
are called the Dura Mater, A-rach'noid, and Pi'a Ma'tfr 
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132. The cerebrum is divided into two hemisphere*, by » 
cleft, or fissure. IniD this cleft dips a portion of the dun 
mater, cilled the fair eer'e-bri, from its resembling a sickle. 
The a] parent design of ihis membrane is to relieve the one 
side from the pressure of the other, when the head ia reclin- 
ing to either side. Upon the superior su'faco of the cere- 
brum are seen undulating windings, ctJIecl con-vo-lvMaia. 
Upon its inferior, or lower surface, each hemisphere admits 
of a division into three lo'.es — the anterior, middle, i»i 
posterior. (Fig. IBS, 193.) 
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733. When ihe \ipper pari of the hemispheres is removed 
horizontally with a sharp knife, a centre of white substance is 
hrnught to view. This is surrounded by a border of gmy, 
which follows the depressions of the convolutions, and ore- 
•ents a zigzag outline. The divided surface will be neen 
studded with numerous small red points, which arc produced 
by the escape of blood from the division of the minute arte- 
ries and veins. The gray border is called the cortical, orctV 
tritiou* portion, while the white central portion is called the 
medullary. The two hemispheres are connected by a dense 
layer of transverse fibres, called totyna eal-lo'sum. 

734. In the interior of the brain there are several cavities, 
two of which are of considerable size, and are called the 
lateral ventricles. They extend from the anterior to the pos- 
terior part of the brain, and wind their way into other parts of 
the cerebral organ. 

Observation. In the disease called " dropsy of the brain," 
(hydrocephalus iniemus,) the scrum, or water, is usually de- 
posited in these ventricles. This is elTused from the many 
small blood-vessels of the membrane in ihese cavities. 

735. The brain is of a pulpy chnractT, quite soft in 
infancy and childhood ; but it gradually becomes more and 

middle age it assumes the form of 
i and arrangement. It is more abun- 
dantly supplied with blood than any organ of the system. 
No lymphatics have been detected, but it is to be presumed 
that they exist in ibis organ. 

736. The cerebellum is about seven times smaller than 
Ihe cerebrum. Like that organ, it is composed of white and 
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gray mn'ier, but the gray constitutes ihe larger portion. In 
snr&Cfl if forme. 1 of parallel plates separated by fi*sur» 
The white mailer is so arranged, that when cut vertically, ill" 
appearance of the Irunk and brandies of o tree {ar'bor ri'ta) 
is presented. It is situated under the posterior lobe of the 
cerebrum, from which il is separated by a process of the dun 
mater, called the ten-lo'ri-um. 

Fig. 121. 
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737. The meuitlla onLonnuT*. or that portion of the 
■•pinal cord which ■ within the skull, consists of three pain 
of bodies, (eor'pia py-ram-i-dale f ra-ti-forme,a.nA oi-i-naTe,) 
united in a single bulb. 

Pig. 123. 
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"738. The mru mater is n firm, fibrous membrane, *hwi; 
,b exposed on ihe removal tif a section of ihe skull-bouts. 
This lines ihe interior of the skull and spinal coluirn, at-.J 
likewise sends processes inwiird, for the support and protec- 
tion of the different pans of the brain. It also sends pnv 
cesses externally, which form the sheaths for ihe nerve*, m 
they quit the skull and spinal column The dura mater i" 
supplied with a 
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139. The arachnoid, so called from iis extreme tenuity, is 
the serous membrane of the brain and spinal cord, and is, like 
Mhai MMtM membranes, a closed sac. It envelops these 
organs, and is reflected upon the inner surface of the duru 
mater, giving to that membrane its serous investment. 

740. The pia mates is a vascular membrane, composed 
of innumerable vessels, held together by cellular membrane. 
Ii mvesis the whole surface of the brain, and dips into its 
convolutions. The pia inatcr is the nutrient membrane of the 
brain, and receives its blood from the enrotid and vertebra! 
arteries. Its nerves are minute brandies of tlie sympathetic, 
which accompany the branches of the arteries. 

741. The cbasial nehves that connect with the brain, are 
arranged in twelve pairs. Tltey are called : 1st. The 01- 
fact'o-iy. 2d. The Op'tic. 3d. The Mo-fo'rei Oc-u-lorum. 
Mi. The Pa-theti-aa. 5ih. The Tri-faciat. 6th. The 
Ab-du-cm'U*. 7th. The Porti-o Du'ra. 8th. The Pofti-o 
Mollis. 9th. The Glos'so-pha-ryn'gi.at. 10th. The Purn- 
mo-gastric. lllli. The Spi'nat Ac'cei-io-ry. 12th. The 
Ht/'po-glos'aitt. 

742. The olfactory nerve (first pair) passes from the 
ravity of the skull through many small openings in a plate of 
the eth'moid bone. (This plate is called rrib'ri-farm, from 
its resemblance to a sieve.) This nerve ramifies upon the 
membrane that lines the nasal passages. It is the softest 

of the body. 

743. The optic nekvk (second pair) passes from the inte- 
\t of the cranium, through an opening in the base of tho 

ill, {fo-ra'mzn op'ti-aim,) to the cavity for the eye. It 
pierces the coats of the eye, and expands in the retina. 

744. The motohes oculorum (third pair) puss from the 

780. Describe the anchnoid membrane 710. What ii slid respecting 
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brain, through an opening of the sphenoid bone, (tp/ti-noid'a. 
fiiturc,) to ihe muscles of ihe eye. 

745. The fatheticus (fourth pair) passes from Jie bain, 
through the sphenoidal fissure, to the sujieriur oblique muscl* 
of the eye. 

tig, OS. 




746. The trifacial nkrvk (fifth pair) is analogous to lha 
spinal nerves in its origin by two roots, from the [interior 
and posterior columns of the spinal cord. It has a ganglion, 
like the spinal nerves upon its posterior root. For these 
reasons, it ranges with the spinal t 
the crania! spinal nerve. This nerve divides 
bmtcbM: — The oph-thalmic, superior maiiil-la-ry, and ii 
tenor mafiUla-ry. 

lib. The j-i 
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Ti? The ophthalmic nerve passes from the cranial cavity 
through the sphenoidal fissure, h sends branches to the fom* 
head, eye, and nose. The superior maxillary nerve passes 
through an opening in the base of the skull, {foramen ro-twi- 
dum,) and sends branches lo the eye, the teeth of the upper 
law, and the muscles of the fuce. The inferior maxillary nerve 
escapes from the cranial cavity through an opening called 
foramen o-va'le. It sends branches to the muscles of ihe 
lower jaw the ear, the tongue, aad the teeth of the lower jaw. 



Fig. 126. 




' 



UJ. Where da the filaments of the ophthalmia branch r«mi!j 
"aperior auxiliary? The inferiur mutuary F Explain fig. 116. 



I 




748. The abducentes (sixth pair; passes through iho o 
ing by which the carotid artery enters the cranial i 
It is the smallest of the cerebral nerves, and is approprii 
to the external straight muscle of the eye. 

749. The pohtio mollis (seventh pair) enters 
portion of the em'po-ral bone at the internal auditory open 1 
ing, and is distributed upon the internal ear. (Fig. 147, 148, j 

Fig. 127. 





750. The facial nerve (eighth pair) pnsscs from the skull 

through an opening situated below the ear, {mnt'toid fora- 

n.) It is distributed over the face, supplying the muscles 

s fi laments. 

T48. What i» laid of lb* >bdu«nt«, or »L"h piir of diivh 7 lit. 
Ui»poruoD>otlur ExpluD fig. 1ST. TM. Of th* (MUl 
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751. The glosso-fbakyngeai. nerve (ninth pair) passes 
from the brain, through an opening with the jugular vein, (fa ■ 
ramen [ne'e-rum.) It is distributed to the mucous membrane 
of the tongue and throat, and also to the mucous glands of 
'he mouth. 

752. The fnedmogastric nerve (tenth pair) escapes from 
the brain through the foramen lacerum. It sends branches 
to the larynx, pharynx, o^ophagus, lungs, spleen, pancreas, 
liver, xtomach, and intestines. (Fig. 132.) 

753. The spinal accessory nerve (eleventh pair) has its 
origin in the respiratory tract of the spinal cord. It connects 
with the ninth and tenth poire of nerves, and is distributed t*. 
the muscles about the neck. 

754. The hypo-glossal nerve (twelfth pair) passes from 
the brain, through a small opening, (con' dy-loid foramen.) It 
ramifies upon the muscles of the tongue, and is its motor 

Observation, The cranial nerves, with the exception of the 
olfactory, optic, and auditory, connect with each other by 
means of filaments. They also send connecting nervous fila- 
ments to the upper spinal nervea, (cervical,) and the sympa- 
thetic nerve. 




ANATOMY OP THE NERVOUS SYSTEM, CONTINUED. 

755. The spinal column contains the spinal cord, the roots 
of the spinal nerves, and the membranes of the cord. 

756. The spinal cord extends from the medulla oblongata 
to the second lumbar vertebra, where it terminates in a round- 
ed point. It presents a difference of diameter in different 
parts of its extent, and exhibits three enlargements. The 
uppermost of these is the medulla oblongata. There is no 
distinct demarkation between this enlargement and the spinal 
cord. The next corresponds with the origin of the nerve* 
distributed to the upper extremities ; the third enlargement 

1 of the cord, and correspond* 



t of the d 



is situated 
with the attachi 
supply of iIh, Ii 

757. An anterior and posterior ffssu) 
cord into two lateral cords. These are t 
of white substance. The lateral cords 
furrows into three distinct sets of fibres, 



which are intended for the 



divides the spinal 
lited by a thin layer 
ire each divided by 
r columns ; namely, 
the anterior, lateral, and posterior columns. The anterior 
are (he motor columns ; the posterior are the columns of sen- 
sation ; the lateral columns are divided in their function be- 
tween motion and sensation. They contain the fasciculi* 
described, by Sir Charles Bell, as the respiratory ir 

755—787. Girt the anatomy of (As tpinalcord, ipiaal nrrcet, and the rym 
matieHc nene. 755. Whtt doe. the spinal column contain ? 766. Oi tb tht 
extent of the spinal cord. How mnnjr enlargements hu thi» cord i Wh»t 
Ii »id of each enlargement? 757. Into bow manj part n 
Mid d-Tidedf Give the function oftheie column*. 
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758. The spinal nerves, that connect with tho spinal 
ord, are arranged iu thirty-one pairs, each arUing by twe 
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r motor root, and ft posterior, or tmrifin 
Each nerve, when minutely examined, is found to coo- 
in aggregate of very delicate filaments, enclosed in * 
n cellular envelope. 
759. The anterior roots arise from a narrow white line 
upon the anterior columns of the spinal cord. The posterior 
roots arise from a narrow gray band formed by the internal 
gray substance of the cord. They are larger, and the fila- 
ments of origin more numerous than those of the anterior 
roots. A gungiion is found upon each of the posterior roots 
in the openings between the bones of the spinal column through 
which the nerve passes. 
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760. After the formation of the ganglion, the two j 
unite, and constitute a spinal nerve, which passes through the 
opening between the vertebras on the sides of the spinal 
The nerves divide and subdivide, until their minute 
filaments ramify on the tissues of the different organs. 



759. Give the orijrin of the a 
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761 The spinal nmes are divided into — 

Cervical, 8 pairs. 

Dorsal, 12 " 

Lumbar 5 ' 

Sacral, 6 " 

762. The four lowei cervical and upoer dorsal pasa inlo 
(TWO it her, aad then separate to reunite This is called the 
braeki-al plafus. From ihia plexus six nerves proceed, 
which ramify upon the muscles and skin of the upper ex- 
tremities. 

763. The last dorsal and the five lumbar nerves form a 
plexus called the lumbar, similar to that of the cervical. Six 
nerves pass from this plexus, which ramify upon the muscles 
and skin of the lower extremities. 

764. The last lumbar and the four upper sacral unite to 
form the sacra.] plexus. From this plexus five nerves pro- 
ceed, that are distributed to the muscles and skin of the hip 

765. The sympathetic nerve* consists of a series of 
Gan'gU-a, or knots, extending each side of the spinal column, 
forming a chain its whole length. It communicates with hoth 
the cranial and spinal nerves. With the exception of the 
neck, there is a ganglion for each intervertebral space. These 
ganglia are composed of a mixture of cineritious and medul- 
lary matter, and are supposed to be productive » f peculiar 

* The structure of this nerve is very complicated, and different 
physiologists ascribe to it various functions. The character of its dis- 
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766. The ganglia may be considered as distinct centres, 
giving off branches in four directions ; namely, the superior 
or ascending, to communicate with the ganglion above ; the 
inferior or descending, to communicate with the ganglion 
below ; i be external, to communicate with the spinal nerves ; 
a. id the internal, to communicate with the sympathetic Ala' 
fi enis. It is generally admitted that the nerves that pass from 
die ganglia are larger than those that entered them ; as if 
they imparted to the nerve some additional power. 

767. The branches of distribution accompany the arteries 
which supply the different organs, and form communications 
around diem, which are called plexuses, and take the name 
of the artery with which they ore associated. Thus wo have 
the mesenteric plexus, hepatic plexus, splenic plexus, Sic. All 
the internal organs of the head, neck, and trunk, are supplied 
with branches from the sympathetic, and some of them exclu- 
sively ; for this reason, it is considered a nerve of organic life. 



Ft* 131. A b. 
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CHAPTER XXXVIII. 



PHTTSIOLOOT OF THE NERVOUS SYSTEM. 



763. The brain is regarded by physiologists and philoso- 
phers as the organ of the mind. Most writers consider it u 
an aggregate of parts, each charged with specific functions, 
and thai these functions are the highest and most important 
in the animal economy. To the large broin, or cerebral lobe*, 
they ascribe the seal of the faculties of thinking, memory, and 
Ike will. In man, this lobe extends so far backward as to 
cover the whole of the cerebellum. To the cerebellum, nr 
little brain, is ascribed* the seat of the animal, or lower pru- 

769. " The constant relation between mental power and 
development of brain, explains why capacities and dispositions 
are so different. In infancy, for example, the intellectual 
powers are feeble and inactive. This arises partly from the 
inaptitude of a still imperfect brain ; but in proportion us the 
latter advances toward its mature state, the mental faculties 
ul«o become vigorous and active." 

770. We are able, in most instances, at least, to trace a 
correspondence between the development of the cerebral lobea 
and the amount of intelligence possessed by the person. The 
weight of the brain in man to that of the whole body varies 
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in different individuals. The heaviest brain on record wits 
that of Olivier, which weighed -i pounds and 13^ ounces. 

771. Th>) brain likewise holds an important relation to all 
the other organs of the system. To the muscular «) stem it 
imparts an influence which induces contraction of the fibre-i. 
By this relation they are brought under the control of the will. 
To the skin, eye, and ear, it imparts an influence that gives 
Koaibiltly, or the power of feeling, seeing, hearing, Aic. 

772. Again, the involuntary functions of the different por- 
tions of the system are more or less influenced by the brain. 
If the action of i his central organ of the nervous system is 
destroyed, the functions of the digestive, respiratory, and cir- 
culatory apparatuses will be much disturbed or entirely sup- 
pressed. 

773. The brain is the sent of tensation. It receives the 
impressions made on all parts of the body, through the medium 
of the sensitive nerves. That the impressions of external 
objects, made on these nerves, be communicated to the brain, 
where sensation is perceived, it is necessary that they be not 
diseased or injured. 

Obterration. There is a plain distinction between sensa- 
tions and impressions; the latter are the changes produced 
in the extremities of (he nerve; the former, the changes pro- 
duced in the brain and communicated to the mind. 

774. What part of the brain receives the impressions or has 
the most intimate relation with tnc intellectual faculties is 
unknown. Some portions, however, are of less importance 
than others. Large portions of the cortical, or outer part, are 
frequently removed without affecting the functions of this 

771. What la said of the relation of the brain to all of the orftana of the 
hod j ? 772. Are the involuntary tunc tiona of different parts of the system 
Influenced by -he brain ? 773- Where is sensation perceiied ? By what 
agency are the impression* of exti 
What ii the difference between *e 
known what part of the brain hastfc 






348 



ANiTOMT, PUVBIOLOOV. AND UTOIKHK. 



organ, Tieccs of tho medullary, or central parts, have beet, 
removed by injuries without impairing tho intellect ot destroj- 
Ing life. This organ, although it lakes cognizance of ever) 
sensation, in, of itself, but slightly sensible. It may be cut. Of 
paru may be removed without pain, and the individual, at 
the same time, retain his consciousness. 

T75. The brain is ihe seat of the trill. It superintends the 
physical as well as the mental movements, and the medium of 
communication from this organ to the muscles, or the parts to 
be moved, is the motor nerves. If the brain is in a quies- 
cent slate, the muscles are at rest ; if, by an act of the will, 
the brain sends a portion of nervous influence to a voluntary 
muscle, it immediately contracts, and those parts to which the 
muscle is attached move. There is no perceptible interval 
between the act of the will and the motion of the part, 

776. Some physiologists assert, that the medulla oblongata 
is the point at which excitement to motion commences, and 
sensation terminates ; and also, that it possesses the power of 
originating motion in itself. 

Observation. The medulla oblongata, unlike the brain, is 
highly sensitive ; if slightly punctured, convulsions follow ; if 
much Injured, respiration, or breathing, immediately ceases. 

777. It is remarkable that the nerves which arise from 
the right side of the spina! cord communicate with the left 
hemisphere of the cerebrum, and vice versa ; this rtisulis from 
the crossing of the fibres In the medulla oblongata. It follows 
from this, that if the right side of the brain receives an injury, 
the* parts of the opposite side of the body lose their sensibility 
and motion. 

Observations. 1st. If the cranial nerves which are connected 



Wtul portioni have been removed without impairing the fatCOutl 
What ii remat liable of the bruin 1 77S- What i< the influence of ine brain 
Im r 776. What dn some phy si olo (jists inert of the med.il 
!* oblongata; 777. Whit is remnrkable ci the nvneil (Hit U.e In 
Ibiermtiio relative to the cranial nerves. 




oy j sing. i? raot are divided, only the sensaiion of the pari 
to which ihcy are distributed is lost. Thus, if the optic nerve 
is divided, the sense of vision disappears, but the muttons of 
the eye are performed as readily as before. But, if the spinal 
nerves are divided, both sensation and motion of the part to 
which they lead are destroyed. 

2d. When the spinal cord is divided or compressed, as in 
fractures of the spinal column, all parts below the fracture are 
paralyzed, though the nerves leading to these parts may be 
uninjured. 

3d. Again, one side of the body or one limb may become 
insensible, and the power to move it, be perfectly retained ; or 
ihe reverse of this may happen — the power of motion will 
be lost while sensation remains. In the former instance, the 
function of the posterior, or sensitive column of the spinal cord 
on one side is destroyed ; in the latter, the anterior, or motor 
column is affected. 

4th. In some cases, both sensation mid motion of one side 
of the body or one limb are destroyed. In such instances, 
both the anterior and the posterior columns of one side of 
the spinal cord are diseased. 

778. Vigorous and controllable muscular contraction re- 
quires a sound and well-developed brain. If this organ is 
defective in these particulars, the movements will be ineffi- 
cient, and may be irregular. The central organ of the ner- 
vous system must, likewise, be in an active condition, to induce 
regular, steady, and controllable muscular movements. 

Observation*. 1st. Persons who have suffered from apo- 
plexy and other severe diseases of the brain, have an involun- 
tary trembling of the limbs, which results from a weakenoJ 
state of the nervous system. 

To the ipinal nmn. What is said of the oorapreseion of the »piml 

ohaerration. 778. Upon what doe* vigorou* controllable miuculai 
trhctiop depend ? Wbst iHHI Ihe hiTolnntmry trembling of the limb* 
rereoee <rho asvo ignored from apoplexy? 
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2d. The tremor of (he hand, that lessens the useful mm k 
incapacitates the fine artist or skilful mechanic, in the prim* 
of life, from pursuing their vocations, may be, and is often, 
induced by the influence of intoxicating drink, which debili- 
tates and disorganizes the 

3d. The tottering step, trembling hand, and shaking hosd 
of the aged invalid, are the results of diminished nervout 
energy, so that steady muscular < 
regular 

779. No difference can be discovered in the structure of 
the several kinds of nerves in any part of their c 
the functions they are designed to perform can only lie known 
by ascertaining the place of their origin. The nerves may 
be functionally divided into five groups. 

780. 1st. Nerves of special sensation. These are the first, 
second, eighth, and it may be one of the hranches of the fifth 
pair of cranial nerves. The function of these r 
licularly described in the chapters upon the senses of smell, 
vision, hearing, and taste. 

781. 2d. Nerve* of general sensation. These embrace tf 
fitth pair of cranial nerves, and the tlnrlv-nne pairs of spinal 
nerves. In those parts that require sensation for their safely 
Hnd the performance of their functions, there is an abundant 
supply of sensitive nervous filaments. The t 
tion are mostly distributed upon the skin. Few filaments 
ramify upon the mucous membranes and muscles. 

Observations. 1st. The painful sensations experienced in 
the face, and in the teeth or jaws, {lie douloureux and tooth 
ache,) are induced by irritation and disease of a portion of 
the filaments of the fifth pair of c 

n 
£• 

or if 




2d. The unpleasant sensation sometimes experienced when 
we hear the grating of a. file or saw, is produced by me con- 
nection of the nerve that passes across the drum of the ear 
with the fifth cranial nerve. 

3d. When pressure is made on the trunk of a nerve, the 
■ensibiliiy of the pan where the nerve ramifies is modified. 
This is illustrated, when pressure is made upon the largo 
nerve of the lower extremity (sciatic) in sitting upon a hard 
bench. The fool is then said to be " asleep." 

4ih. When the trunk of a nerve is diseased or injured, the 
p«in is experienced in the outer extremity of the nerve. A 
blow upon the elbow, which causes a peculiar sensation in the 
little linger and one side of the ring finger, affords n familial 
illustration. This sensation is produced by injuring the ulnar 
nerve, which is distributed to the little linger. 

782. 3d. Nerves of motion. These are the third, sixth 
and twelfth pairs of cranial nerves, and the thirty-one pairs 
of spinal nerves. These nerves are distributed to the fibres 
of the five hundred muscles of the body. The functions of 
the muscular are different from those of the sensitive nerves. 
The former are provided for the purpose of motion, and not 
of feeling. Hence, muscles may be cut, and the pain will bo 
•light, compared with the cutting of (he skin. This may be 
called muscular pain. Weariness is a sensation recognized 
by one set of muscular nerves. 

783. So uniformly is a separate instrument provided for 
every additional function, that there is stronc reason to regard 
the muscular nerves, although running in one sheath, as in 
reality double, and performing distinct functions. Sir Charles 
Bell, in his work on the Nervous System, endeavors lo show, 

How ii the peculiar sensation accounted for when we hear the grating 
of ■ file or *aw ? What produce* t ne lenution when the font it vuA t- 
be "uleep ? " What il the efleet when the ulnar nerve ii injured by i blew 
r&2. Give the mn« of notion. What is (aid of the funetiom of ib 
Ml 783 What dots Pir Cbarlea Bell endeavor to show? 
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another set conveys, from the muscle to the brain, a peculiar 
sense of the state or degree of contraction of the muscle, bj 
which we are enabled to judge of ihe amount of stimulus 
necessary to accomplish the end desired. This is obviously 
an indispensable piece of information to the mind in regu- 
lating the movements of the body. 

754. 4tli. Nerves of respiration. These are the fourth, 
seventh, ninth, tenth, and eleventh pair of cranial nerves, 
also the phrenic and the esternul respiratory nerve. All of 
these nerves have their origin in a distinct truct or column, 
called the lateral, in the upper pan of the spinal cord. Hence 
it is sometimes named the respiratory column. These nervei 
are distributed to one of the muscles of the eye ; to the mus- 
cles of the face ; lo the tongue, pharynx, tesophagus, stomach, 
heart, lungs, diaphragm, and some of the muscles of the neck 
and chest 

755. It is through the instrumentality of the accessory, 
phrenic, and external respiratory nerves, (10, 11, 12, 13, fig. 
133,) that the muscles employed in respiration are brought 
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it'lo nciion without the necessity of the interference of th 
n.ind. Though to a certain extent ihcy may be unier the 
influence of the will, yet it is only in a secondary degree. No 
one can long suspend the movements of respiration;* ( 
a short time, instinctive feeling issues its irresistible mandate, 
which neither requires the aid of erring wisdom, nor broolu 
the capricious interference of the will. 

786. The fourth, seventh, and tenth pairs of nerves, (7, 8, 
9, fig. 132,) with the spinal accessory, phrenic, and external 
respiratory, are not only connected with the function of res| 
ration, bin contribute to the expression of the passions a 
emotions of the mind. 

787. The influence of this order of nerves in the expres- 
sion of the passions, is strikingly depicted in Sir Charles ReiJ'i 
Treatise on the Nervous System. " In terror," he remark*, 
" we can readily conceive why a man stands with his e; 
intently fixed on the object of his fears — the eyebrows e 
voted, end the eyeballs largely uncovered ; or why, w 
hesitating and bewildered steps, his eyes are rapidly a 
wildly in search of something. In this way, we only perceive 
the intense application of his mind to the objects of his appre- 
hension, and its direct influence on the outward organs." 

788. " But when we observe him further, there is a s 
in his breast ; he cannot breathe freely ; the chest remain! 
elevated, and his respiration is short and rapid. There it i 



* Dr. Elliotson, and aomc other writer* on physiology, hare detailed 
eaaes of death from voluntary iuspension of respiration. But tl 
eaaca are not eonclmive, on examination* were not made, u u u 
determine positively, thai denth did not result from d 
heart, brain, or some other vital organ. 
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FHYSIOLOGT .IF THE NERVOUS STSTEIf. 365 

gasping and convulsive motion of his lips, a tremor on his 
hollow cheeks, a gasping and catching of his throat; his 
heart knocks at his ribs, while yet There is no force in the 
circulation — the lips and cheeks being ashy pale." 

789. "These nerves are the instruments of expression 
from the smile upon the infant's cheek, to the Inst agony of 
life. It is when the strong man is subdued by this mysterious 
influence of soul on body, and when the passions may be 
truly said to tear the heart, that we have the most afflicting 
picture of human frailty, and the most unequivocal proof 
that it is the order of functions we have been considering, 
that is ihus affected. In the first struggle of the infant to 
draw breath, in the man recovering from a state of suffoca- 
tion, and in the agony of passion, when the breast labors from 
the influence at the heart, the same system of parts is affected, 
the same nerves, the same muscles, and the symptoms or 
character have a strict resemblance." 

790. The seventh pair of nerves not only communicates 
the purposes of the will to the muscles of the face, but at the 
same time it calls them into action, under the influence of 
instinct and sympathy. On this subject a late writer remarks, 
" How expressive is the face of man 1 How clearly it an- 
nounces the thoughts and sentiments of the mind I How well 
depicted are the passions on his countenance ! tumultuous 
rage, abject fear, devoted love, envy, hatred, grief, and every 
other emotion, in all their shades and diversities, are imprinted 
there, in characters so clear that ho that runs may read I 
How difficult, iiay, how impossible, is it to hide or falsify 
the expressions which indicate the internal feelings! Thus 
conscious guilt shrinks from detection, innocence declares its 
confidence, and hope anticipates with bright expectation." 

ObttrvatioTt. The fifth pair of nerves (fig. 12C) is dis- 

•m. Are (hey mlao the intt 
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tributed ip the parts of ihe face on which [he seventh p*if 
ramifies. The former serves for sensation, the taller foi 
million. Thus, when ihe seventh pair of nerves is divided, 
or its functions destroyed by disease, the side affected losei 
all power of expression, though sensation remains unaffected. 
On the contrary, if we divide the fifth pair, sensation is 
entirely destroyed, while expression remains. 

191. 5th. The spmpat/ietic nerve. This nerve confers vitality 
on all the important portions of the system. It evens a con- 
trolling influence over the involuntary functions of digestion, 
absorption, secretion, circulation, and nutrition. Every por. 
tion of the body is, to a certain extent, under its influence, as 
filaments from this system of nerves accompany Ihe blood, 
vessels throughout their course. 

792. An important use of the sympathetic nerve 
form a communication of one part of the system with another, 
so that one organ can take cognizance of the condition of 
every other, and act accordingly. If, for example, disease 
seizes the brain, the stomach, by its sympathetic connection. 
Knows it ; and as nourishment would add to the disease, it 
refuses to receive food, and perhaps throws off what has 
already been taken. Loss of appetite in sickness is thus a 
kind provision of nature, to prevent our taking food when it 
would bo injurious ; and following this intimation, we, as a 
general rule, should abstain from food until the appetite returns. 

fie. 133. A bark lien- of [hi train and •nlnal cord. 1, The IIP 111 IP 2. TtH 
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CHAPTER XXXIX. 

HYGIENE OF THE NERVOUS SYSTEM. 

793. As ihe different organs of the system are dependent 
on the brain and spinal cord for efficient functional action, 
and as the mind and brain are closely associated during 
life, the former acting in strict obedience to the laws which 
regulate the latter, it becomes an object of primary I 
tance in education, to discover what these laws ore, 
we may escape the numerous evils consequent on their 
violation. 

794. For healthy and efficient action, the brain should be 
primarily sound ; as this organ is subject to the same gen- 
eral laws as other parts of the body. If the brain of the 
child is free from defects at birth, and acquires no improper 
impressions in infancy, it will not easdy become diseased in 
niter life. But, if the brain has inherited defects, or has ac- 
quired a pronetiess to disease by mismanagement in early life 
it will more easily yield to influences that cause diseased 
action. The hereditary tendency to disease is one of I 
most powerful causes that produce nervous and mental affec- 
tions. Consequently, children have a strong tendency l< 
diseases from which the parents suffered. 

795. When both parents have similar defects, 
descended from tainted families, the children are usually mot 
deeply impressed with their imperfections than when only o 

793— 8S0. aim the Ajy™ o/ tht noma lyiim. 798. Whj is. 
poruut to know the Uwi which regulate the action of the In tin t 
794. Whit la neccaaarr that the action of the brain be health? and &.' 
cient? What follows if the brain of the child hu inherited defect* f 
TM. What it the effect when both parent* poaieaa limilw 
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possesses tlie defect. This is the reason nf the frequency of 
nervous disease and imbecility among the opulent, as inter* 
marriages among near relations are more frequent with thin 
class than among the poor. 

Obgervation. Among some of the reigning families of 
Europe, particularly die Spanish, the folly of intermarriage 
among themselves is strongly illustrated. The high and noble 
talents that characterized their progenitors are not seen, but 
there is now exhibited, among their descendants, imbecility 
and the most revolting forms of nervous disease. 

796. " Unhappily, it is not merely as a cause of disease, that 
hereditary predisposition is to be dreaded. The obstacles 
which it throws in the way of permanent recovery are even 
more formidable, and can never bo entirely removed. 
Safety is to be found only in avoiding the perpetuation 
of the mischief." 

797. " Therefore, if two persons, each naturally of excitablo 
and delicate nervous temperament, choose lo unite foi life, 
they have themselves to blame for the concentrated influence 
of similar tendencies in destroying lhe health of their oiT 
spring, and subjecting ihem to all the miseries of nervous 
disease, madness, or melancholy." The command of God 
not to marry within certain degrees of consanguinity, is in 
accordance with the organic laws of the brain, and the 
wisdom of the prohibition is confirmed by observation. 

Observation. The inhabitants, females particularly, of th« 
sea-girt islands of America, are more affected with nervous 
diseases, than those who reside upon the mainland. Tho 
prevalence of these affections is ascribed to the frequent 
intermarriage of persons closely related by blood. 
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738 The brain requires a due supply of pure blood. ThW 
organ receives an unusually large supply of blood, in com- 
parison with the rest of Ihe body. It is estimated that one 
tenth of all the blood sent from the heart goes to this organ. 
If the arterial blood be altogether withdrawn, or a person 
breathes air that Js filled with carbonic gas, the brain 
its proper action, and sensibility with consciousness become) 
extinct 

Illustration*. 1st. If a person lose a considerable qui 
of blood, dizziness and loss of consciousness follow. 
results from the brain not receiving a sufficient amount 
blood to sustain its functions. 

2d. When an individual descends into a well or pit that 
tains carbonic acid, the blood is not chunked or purified 
the lungs, and loss of consciousness and death soon follow. 

799. The slighter variations in the state of the blood have 
equally sure, though less palpable effects. If its vitality ia 
impaired by breathing an atmosphere so much vitiated as to 
be insufficient to produce the proper degree of oxygenation, 
the blood then affords an imperfect stimulus to the brain. As 
a necessary consequence, languor and inactivity of the men- 
tal and nervous functions ensue, and a tendency to headache, 
fainting, or hysteria, makes its appearance. 

Observations. 1st. Let a person remain, for a time, in a 
crowded, ill -ventilated, halt or church, and headache or feint 
ness is generally produced. This is caused by the action of 
impure blood upon the brain. 

2d. If a school-teacher wishes to have hi= pupils, on the 
day of examination, appear creditably, he will be careful to 
have the room well ventilated. Ventilating churches might 

798. Why doe> the brain require a due supply of pure btood > Whatia tht 
tffect when ■ person 1oj.cs a considerable quantity of blood ! What cauii 

effect* Are produced by slight variation! in the quality of the blood , 
the following obiertatione, give aowe of the cnecU of impure 
the brain. 
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prevent llie in alien linn and sleepiness that are observed 

i ring the afternoon service. 

.'id. In muny instances, trie transmission vf imperfectly 
oxygenated biood in the brain, is an influential cause in the 
production of nervous disease and delicacy of constitution. 
The only efficient remedy for these conditions is a supply of 
Mire blood to the brain. 

800. The train should be called into action. This organ, 
like the muse es, should be used and then allowed to rest, or 
i vigorous thought. When the brain is properly 
called into action by moderate study, it increases in size and 
strength ; while, on the otl,,*r hand, if ii is not used, the 
action of this organ is enfeebled, thereby diminishing ihe 
function of all parts of the body. 

601. The brain, being an organized part, is subject, so far 
is regards exercise, to the same iaws as the other organs of 

e body. If it is doomed to inactivity, its size diminishes, its 
health decays, and the mental ojierations and feelings, as a 
necessary consequence, become dull, feeble, and slow. If it 
u duly exercised after regular intervals of repose, the mind 
.cquires readiness and strength. Lastly, if il is overtasked, 
aiiher in the force or duraiion of its aclivity, its functions 
become impaired, and irritability and disease take the place of 
t-ealtb and vigor. 

802. The consequences of inadequate exercise will first be 
explained. We have seen that by disuse the muscles become 
iciated, the bones soften, and the blood-vessels are oblit- 
erated. The brain is no exception to this general rule. It ii 
impaired by permanent inactivity, and becomes less fit to 
nifest the menial powers with readiness and energy. Nor 
will this surprise any reflecting person, who considers that tht 

BOO. Wh T «hould the brmin be called into mtion ) B01. What ii t' 
effect if Ihe brain u doomed to inactivity f 803. Show th 
dilute of the org™* men tinned in preceding cbaplcn. 
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brain, as a pan of the same animal system, is nourished 1} 
the same blood and regulated by the same vital laws as the 
muscles, bones, and arteries. 

803. It is the weakening and depressing effect which if 
induced by the absence of the stimulus necessary for th* 
healthy exercise of the brain, that renders solitary confine- 
ment, so severe a punishment, even to the most daring mind*. 
Keeping the above principle in view, we shall not be surprised 
to find that non-exercise of the brain and nervous system, or, 
in other words, inactivity of intellect and feeling, is a very 
frequent predisposing cause of every form of nervous disease. 

804. For demonstrative evidence of this position, we have 
only to look at the numerous victims to be found among 
females of the middle and higher ranks, who have no calls to 
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of subsistence, and no objec 
their mental faculties, and 
state of mental sloth and 
ily deprives them of much enjoy- 
ment, but subjects them to suffering, both of body and mind, 
from the slightest causes. 

805. But let the situation of such persons be changed ; 
bring them, for instance, from the listlessness of retirement 
to the business and hustle of the city ; give them a variety of 
imperative employments, and so place them in society as to 
supply to their cerebral organs that extent of exercise which 
gives health and vivacity of action, and in a few months the 
change produced will be surprising. Health, animation, and 
energy, will lake the place of former insipidity and dulnesa. 

806. An additional illustration, involving an important prin- 
ciple in the production of many distressing forms of disease 

303. Whit reader) (oliUry confinement so ttvett ■ punishment In the 
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•rill bo found in ihe cn.se of a man of mature age, and of 
actire habits, who has devoted his life to the toils of business, 
and whose hours of leisure have been few and short. Sup- 
pose such a person to retire to the country in search of repose, 
and to have no moral, religious, or philosophical pursuits to 
occupy his attention and keep up the active exercise of his 
orain; this organ will lose its health, and the inevitable result 
will be, weariness of life, despondency, or some other variety 
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807. One great evil attending the absence of some imper 
alive employment or object of interest, to exercise the mind 
snd brain, is the tendency which it generates to waste the 
mental energies on every trifling occurrence which presents 
itself, and to seek relief in the momentary excitement of any 
sensation, however unworthy. The best remedy for these 
evils is to create occupation to interest ihe mind, and give 
that wholesome exercise to the brain, which its constitution 
requires. 

808. The evils arising fron 
of the brain, or any of its parts, i 

the eye too long, or in too bright a light, it becsmes blood- 
shot. The increased action of its vessels and nerves gives 
rise to a sensation of fatigue and pnin, requiring us to desist. 
If we relieve the eye, the irritation gradually subsides and 
the healthy state returns. But, if we continue to look intently, 
Of resume our employment before the eye has regained its 
natural state by repose, the irritation at lost becomes perma- 
nent, and disease, followed by weakness of vision, or even 
ulindneos, may ensue. 

809. Phenomena precisely analogous occur, when, from 

907. What is one great e»i) attending the absence of some imperatiM 
employment to eaeroisc the mind and brain. ? What is the Hue remedy for 
■ht.e etilt? BOB. Prom what other cause do evils aiiae to the brain r 
Baptiin the aril or it by the ixotaain use or the eye. B09. What is lb* 
mly difference in the analogy of the phenomena of the eye and brain ) H« 
apslngy bi 
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intense menial excitement, the brain is kept tonp ; n a iVe of 
excessive activity. The only difference is, tliat we can always 
sen what happens in the eye, but rarely what takes place in 
the brain ; occasionally, however, cases of fracture of the skull 
occur, in which, part of the bone being removed, we can mc 
the quickened circulation in the vessels of the brain, as eauli 
as those of the eye. 

810. Sir Astley Cooper had a young man brought to him 
who had lost a portion of his skull, just above the eyebrow. 
" On examining the head," says Sir Astley, " 1 distinctly saw 
that the pulsation of the brain was regular and slow; but at 
this time he was agitated by some opposition to his wishes. 
and directly the blood was sent with increased force to the 
brain, and the pulsation became frequent and violent." 

811. Indeed, in many instances, the increased circulation 
in the brain, attendant on menia! excitement, reveals itself 
when least expected, and leaves traces after death, which 
very perceptible. When tasked beyond its strength, the 
becomes insensible to light, rjid no longer conveys any 
pressions to the mind. In like manner, the brain, when 
exhausted, becomes incapable of thought, and consciousness 
is almost lost in a feeling of utter confusion. 

812. At any lime of life, excessive and continued mental 
exertion is hurtful ; but in infancy and early youth, when the 
structure of the brain is still immature and delicate, perma- 
nent mischief is more easily produced by injudicious treat- 
ment than at any subsequent period. In this respect, the 
analogy is as complete between the brain and the other parts 
of the body, as that exemplified in the injurious effects of pre- 

e exercise of the bones and muscles. 

Scrofulous and rickety children are the most 
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sufferers in this way. They are generally remarkable foi 
large heads, great precocity of understanding, and small, deli 
cate bodies. But in such instances, the great size of the brain, 
and the acuteness of the mind, are the results of morbid 
growth. Even with the best of management, the child passes 
the firs! years of its life constantly on the brink of active 
disease. 

814. Instead, however, of trying to repress its mental 
activity, the fond parents, misled by the early promise of 
genius, too often excite it still further, by unceasing cultiva- 
lion, and the never-failing stimulus of praise. Finding its 
progress for a time equal to their warmest wishes, they look 
forward with ecstasy to the day when its talents will break 
forth and shed lustre on its name. 

815. But in exact proportion us the picture becomes 
brighter to their fancy, the probability of its being realized 
becomes less; for the brain, worn out by premature exertion, 
either becomes diseased, or loses its lone, leaving the mental 
powers imbecile and depressed for the remainder of life. The 
expected prodigy is thus easily outstripped in the social race 
by many whose dull outset promised him an easy victory. 

816. Taking for our guide the necessities of the constitu- 
tion, it will be obvious that the modes of treatment commonly 
resorted to ought to he reversed. Instead of straining to tho 

the already irritable powers oi tne precocious chilr" 
and leaving his dull competitor to ripen at leisure, a systematic 
attempt qught to be made, from early infancy, to rouse to action 
the languid faculties of the latter, while no pains ought to be 
spared to moderate and give tone to the activity of the former. 

817. Instead of this, however, the prematurely intelligent 
iild is sent to school and tasked with lessons at an unusually 

314. Haw ire «uch children usually managed? 815 Whit is tho cause 
subsequent disappointment ? 816. What mod* 
adopted Id educating precocicui children f 
or Ism active child b* treated 1 Whit ii the 
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early age, while the healthy bui more backward boy, 
requires lo be stimulated, is kepi at home in idleness, per- 
haps for two or three years longer, merely oil accoanl of 
his backwardness. A double error is here committed. The 
consequences to ihe intelligent hoy are, frequently, the per- 
manent loss both of health and of his envied superiority of 
intellect. 

H18. In youth, too, much mischief is done by the loug 
daily period of attendance at school, and the continued appli- 
cation of the mind which the ordinary system of education 
requires. The law of exercise — that long-sustained action 
exhausts the vital powers of the organ — applies as well to 
the brain as to the muscles. Hence the necessity of varying 
the occupations of the young, and allowing frequent interval 
of exercise in the open air, instead of " enforcing the continued 
confinement now so common." 

Observation. It is no unusual occurrence, that on examina- 
tion day, the best scholars appear indifferently. This may be 
the result of nervous exhaustion, produced by extra menial 
effort in preparing for the final examination, it is advisable 
for such pupils to divert their minds from clone study for a 
few days previous lo examination. During this time, the 
student muy indulge in physical recreation, social intercourse. 
and a moderate amount of reading. 

819. " In early and middle life, fever, an unusual degree 
of cerebral disorder, is a common consequence of the exces- 
sive and continued excitement of the brain. This unhappy 
ha\>\\ is brought on by severe study, unremitted mental exer- 
tion, anxiety, and watching. Nervous disease, from excessive 
mental labor and high mental excitement, sometimes 9 
itself in another form. 
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" From the want of proper intervals of n 

it of the brain ha 1 ; not time to subside. A restless 
irritability of temper and disposition comes on, attended with 
•leeplessness and anxiety, for which no external cause can be 
assigned. The symptoms gradually become aggravated, the 
digestive functions give way, nutrition is impaired, and a 
■ense of wretchedness is constantly present, which often leads 
to attempts at suicide." 

Observations. 1st. Moderation in mental exertion is 
necessary in old age than in early or mature years. In youth 
and manhood, the exhaustion of the brain from c 
meni may be repaired, but no such result follows c 
tion in the decline of life. " What is lost then, is lost forever." 
At that period, the brain becomes excited, and is soon exhausted 
when forced to protracted and vigorous thought. Sir Walter 
Scott and President Harrison afford sad examples of prema- 
ture death from overtasked brains at an advanced period of 



2d. If the mind is incessantly engaged in the contemplation 
of the same object, there is danger fiom over-exertion of the 
brain at any period of life, but more particularly In old age 
The more limited the sphere of mental action, the greater the 
danger of the brain being over-exercised. Hence the fre- 
quency of nervous diseases in poets, mathematicians, and 
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HYGIENE OP THE NERVOUS SYSTEM, CONTINUED. 

821. Having pointed out the evils arising both from inade- 
quate and from excessive menial exertion, il remains 10 direct 
the attention to some of the rules which should guidi; us in 
the exercise of the brain. 

822. We should not enter upon continued mental exertion, 
or arouse deep feeling, immediately before or after a full 
meal. Such is the connection between the mind and body, 
•hat even in a perfectly healthy person, unwelcome news, 
s ^den anxiety, or mental excitement, occurring soon aflet 
<-atij]g, will impede digestion, and cause the stomach lo loathe 
thf masticated food. 

8-23. The worst forma of indigestion and nervous depre* 
sioij are those which arise from excessive mental application, 
or depressed feeling, conjoined with unrestrained indulgence in 
the pleasures of the table. In such circumstances, the stom- 
ach and br.iin react upon and disturb each other, till all the 
horrors of nervous disease make their unwelcome appearance, 
and render life miserable. Too many literary men and 
students know this from sad experience. 

824. We should engage in intense study in the early pari 
oj the day. Nature has allotted the darkness of the night fot 
repose, and for restoration by sleep of the exhausted energies 
of mind and body. In the early pari of the evening, if study 
r composition be ardently engaged in, the increased action 
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of die bruin, which always accompanies activity of mind, 
requires a long time to subside. If the individual possesses a 
nervous temperament, be will be sleepless for hours after he 
has retired, or perhaps be tormented bv unpleasant dreams. 

825. It is, therefore, of grenl advantage to enter upon 
intense mental application early in the day, and to devote 
several of the hours which precede bedtime to entertaining 
con yersa tion, music, and lighter reading. The vascular excite- 
ment previously induced in the brain by study, has then lime 
to subside, and sound, refreshing sleep is much more cer- 
tainly obtained. This rule is of great consequence to those 
who are obliged to undergo much mental labor. 

Observation. The idea of gathering wisdom by burning 
the " midnight oil," is more poetical than profitable. The 
best time to use the brain is during the day. 

826. The close student and the growing child nerd more sleep 
than the idler or the adult. As sleep is the natural repose of 
nil organs, it follows that the more the brain and other organs 
of the system are employed, the more repose they require. 
The organs of the child, beside sustaining their propel func- 
tions, are busy in promoting its growth. This nutritive process 
is attended with a certain degree of exhaustion. The impaired 
health of children often results from a disregard of this prin- 
ciple. But, on the other hand, on excess of sleep produces 
feebleness, by preventing the proper exercise of the mind as 
well as the body. 

827. The length of time the brain may he advantageously 
used, is modified by many circumstances. The power of the 
brain in different peraons to endure action, is various. This 
is modified by its primary character; by development and 
age; by habits of action ; by the health of the cerebral organ 

S3i. Why sb.rald ire engage in Intonao ilndy in tha surly part of toe d»y t 
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and gencrul system; by the moral feelings and other con- 
ditions. 

828. The primary physical organization of 3omb indi- 
viduals is such, that they are enabled to endure with impunity 
an umount of mental labor that would disorder, if not if 
stioy functionally, the cerebral organ of others differently 
constituted. Napoleon Bonaparte was of this number. There 
can be no fixed period for mental labor, that may be adopted 
as a rule for all persons whose systems are maturely developed. 
Much less is there a proper definite period for study, that is 
applicable to all children. 

Observation. The practice of retaining pupils of all ages, 
from five to twenty years, in the school-room the same period of 
time, for the purpose or study, is not predicated upon any law 
of physiology. An exercise of three hours, with one or two 
recesses often minutes each, may profit thu eldest class; two 
hours with a recess of ten minutes, the middle class; while 
one hour, or one hour and a hnlf, with one recess, would be ai 
long a period as the youngest pupils should be retained in lb* 

8*29. A person who is accustomed to muscular exertion 
will endure a longer period of physical toil than one who is 
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commencement by poring over [heir books twelve or mote 
hours each day. The progress of such students is noon 
wrested by physical and mental, depression. In such instances, 
it would be more judicious to commence « ith only three or 
tour hours' vigorous application each day, and gradually pro- 
tract the period of study five or more minutes every succes- 
sive day, until the brain may be called into vigorous action six 
or eight hours with Impunity. 

830. The amount of mental power is greatly influenced 
by the general health. Such is the intimate connection of the 
different parts of the system, particularly the digestive appara- 
tus, with the cerebral organs, that except there be vigor of 
constitution, and freedom from disease, mental efforts will be 
feeble and of tittle avail. , 

Obtercation. The prevalent opinion, that individuals who 
are feeble or diseased may acquire a collegiate education, and 
thus become useful lo themselves and the community, is very 
generally erroneous. Such persons should enter upon a daily 
and systematic course of physical training, and their labor 
should be in the open air, in order that the system may be 
invigorated and freed from disease. 

831. The moral feelings exert a controlling influence over 
[lie functions of the muscular, digestive, and respiratory 
organs. They also exert an influence, perhaps, more pow- 
erful upon the nervous system. While fear and anxiety 
depress, hope ind the enlivening emotions, facilitate (he func- 
tional activity of the bruin, and increase its power for mental 
exertion. By a proper and systematic education of the 
moral feelings, they are not only a source of happiness, and 
productive of right conduct, but aid in (he culture of the 
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intellect. Consequently, we should cultivate a leeling of hope- 
ful trust in the future, and a firm reliance upon the laws which 
the Creator has given ua for our guidance. 

832. Regularity is very important in exercising the m>nii 
and intellectual power*. Periodicity, or a tendency to ramus 
the same mode of action at stated times, ia peculiarly ihu 
characteristic of the nervous system. If we repent any kind 
of mental effort every day at the same hour, we at last God 
ourselves entering upon it without premeditation when the 
time approaches. In like manner, if we arrange our stadia 
in accordance with this Iilw, and take up each in the same 
order, a natural aptitude is soon produced, which renders 
application more easy than by returning the subjects as acci- 
dent may direct. 

Obtcrvatimi. When engaged in abstruse studies, it may be 
tbund advantageous to pursue others that are less difficult 
The intense application of the brain, which is requisite in the 
one instance, is relieved by directing the attention to a study 
that requires less thought. By this change, there is mental 
relaxation attended with invigoration of the eerebnil organ. 
Or, it may be explained by assuming, that the bi 
posed of an aggregate of distinct organs, each of which 
called into action in pursuing different studies. 

b'33. Effective study is impossible if the powers of 
brain are depressed. When the cerebral organ has 
temporarily debilitated by protracted intellectual efforts, it 
ineffectual to attempt any concentrated mental exercise. This 
condition of tho nervous system is indicated by confusion of 
thought and inability to attain results that usually follow 
Jar efforts. Mental rest in these eases is required. 

Obntreation. Students frequently fail in solving 
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matica) problems when the mind is prostrated by continued 
■mil excessive effort to obtain a solution. Not un frequently 
lifter a Bight's rest the problem is quickly solved, and the 
pupil thinks he " dreamed it out." The true explanation is, 
rest invigorated the exhausted brain, which tilled it for vigor- 
ous ana successful thought. 

834. The intellect should not be cultivated to the neglect 
of the moral and physical powers. All the faculties require 
Cor their development regular exercise, alternated with inter- 
vals of rest. This is as necessary to the due development 
ul' the moral feelings of a child as in physical training und 
mental culture. Conseque-ily, those schools are to be pre- 
ferred in the education of you. h, where the physical, intellec- 
tual, and moral faculties receive each day a due share of 
attention and culture. 

835. The continuance of healthy and vigorous action in 
the matured physical, mental, and mon'i powers, requires 
frequent and regular action, alternated with rest, as much as 
"ui their development. Consequently, those who cultivate one 
or two of these faculties, to the neglect of ihe others, exhibit 
a marked deficiency of acuteness and vigor in those not 
exercised. This defect reacts on the powers that are vigor- 
ous, diminishing the energy and deteriorating all the other 
faculties of man. 

Observations. 1st. If the principles before mentioned are 
true, the adult, as well as the child, should spend a part of 
each day in some proper physical employment ; another por- 
tion should be appropriated to intellectual pursuits; while 
another should be sedulously devoted to the cultivation of 
the moral feelings. 

2d. Disease of the corporeal system more frequently occur* 

How ii the "dreamins out" of problem! eipIeinadF S34. Wb»t It muI 
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when only one set of faculties Is used than when all an 
equally employed, This in particularly true of nervous and 
mental disease, which follows and is caused by either high 
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direct several operations at the same time when 



only slight mental effort is required, yet when one operatic* 
becomes difficult, or demands special attention of the mind, 
the other will be suspended. This is illustrated in social 
conversation while walking. Let it become necessary to con- 
centrate the nervous power upon the motor organs, and the 
conversation declines or censes. 

837. In acquiring an education, or in pursuing any profes- 
sion or trade, none of those influences that promote the proper 
functions of the body, and tend to increose physical i 
should be neglected. For, if the brain is occupied with dta- 
igreeable sensations, it cannot concentrate its power as effec- 
tively in tne various employments of man. 

Observations. 1st. The situation, ventilation, light, and 
warmth of a school-room, together with the arrangement of 
the benches, do much to influence the concentration or dis- 
traction of the operations of the mind. Let there be attached 
to the school- house a spacious yard planted with trees ; I 
architecture he attractive ; let the windows he arranged with 
regularity, and not with the elevation of a convict's cell, and 
the benches, in every respect, be adapted to the different 
scholars, so that the position of each may be comfortable, and 
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we mistake if iherc is not a greater improvement, in n given 
time, In such a school, than where there is an apparent dis- 
regard lo the pleasure or comfort of the scholars. 

'■id. Mechanics' shops should receive as much attention, 
relative lo their situation, light, warmth, <kc, as school- rooms. 
If these are duly ohserved, the nervous influence transmitted 
from the Drain lo the muscles will be more stimulating, as well 
as more abundant ; consequently, labor will be performed with 
less exhaustion. 

838. Repetition is necessary to make a durable impression 
on the mind. " The necessity of judicious repetition in men- 
tal and moral education, is, in fact, too little adverted to, 
because the principle which renders it efficacious has not been 
understood. To induce facility of action in the organs of the 
mind, practice is as essential as it is in the organs of motion. 

839. " In physical education we are aware of the advantages 
of repetition. We know that if practice in dancing, fencing, 
skating, and riding, is persevered in for a length of time 
sufficient to give the muscles the requisite promptitude and 
harmony of action, the power will be ever afterward retained, 
although little called into use ; whereas, if the muscles have 
not been duly trained, we may reiterate practice at different 
intervals, without proportionate advancement. The same prin- 
ciple applies equally to the moral and intellectual powers, 
because these operate by means of material organs. 

840. " According to this principle, it follows, that in learn- 
ing a language or science, s\x successive months of npplica- 
uon will be more effectual in fixing it in the mind and mak- 
ing it a part of its furniture, than double or treble he lime, 
if the lessou are interrupted by long intervals. H"nce it is 
a great error lo begin and study, and then break off, to finish 
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e later period. The fatigue is thus dcuiled, and ibe 
s greatly diminished- 

841. "The beul way is to begin at ihe proper age, and Ic 
persevere lill ihe end is attained. This accustoms the minr! 
lo sound exertion, and not to fits of attention. Hence the 
evil arising from long vacations; and also the evil of beginning 
studies before the age at which they can be understood, 
leaching children the abstract rules of grammar, lo succeed 
in which, implies in them a power of thinking, and an amount 
of general knowledge, which they do not possess." 

842. The stall is susceptible of fractures from slight 
blows. This occurs most frequently when the blow is giveo 
on the side of the head above and anterior to the ear. 
Here the bone is very thin, and often quite brittle. For these 
reasons, no instructor, or any person, should punish a child by 
striking upon any portion of the head. 

Observation. A few years since, a teacher in one of the 
Middle States gave a pupil a slight blow upon the head. It 
fractured the skull and ruptured a blood-vessel of the brain, 
causing a loss of consciousness, and finally death. 

843. Conclusion of tlie brain may be produced by bloies, or 
by violently shaking a person. As the brain is of pulpy con- 
sistence, the atoms of which it is composed, and the circuli.- 
tion of blood in its minute vessels, may be disturbed by the 
vibraticn from a blow on the exterior of the skull-bones. This 

e of the cerebral organ is attended with unpleasant 



of' 






These may be followed by headache and inflammation of the 
fira'n. Concussion of the brain, and the results above men- 
tioned, may be produced by the sudden motion attendant on 
tho violent shaking ufu scholar. Consequently, a child should 
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never be seized by ihe arm and shaken violently as a method 
of chastisement. 

Observation. Most persons have experienced a disagree- 
able sensation and dizziness, caused by fulling from a slight 
elevation, or by jumping from a carriage. This is the result 
of a moderate concussion of the brain. 

844. In injuries of the brain, from blows and falls, the 
symptoms are usually alarming, and all should possess some 
information for such contingencies. In general, such acci- 
dents are attended by insensibility ; the skin and extremities 
are pale and cold, the pulse is very weak and feeble, and the 
circulation is less vigorous; the respiration, also, is less fre- 
^uent and full. 

645. When these symptoms exist, the individual, in the 
first instance, should be placed in pure air, and friction and 
dry warmth should be applied: to the pallid and cold skin. 
This should be assiduously persevered in until heal and color 
are restored to the skin and limbs, and due action of the heart 
and arteries has been established. Mild stimulants may also 
be used internally, with much advantage. The sympathizing 
friends should not be permitted to stand about the patient, us 
they vitiate the air. There should be no bleeding until the 
skin and extremities become warm. Serd for a surgeon with- 
out delay. 

Oil* in in italics where ramlmit conclusion of the brain ii produced 
*M. Whit ere the ivmptums when (he brain >■ injuied bom bloiri nod 
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846 Seh&ation i 
means of the senses. 
Taste, Smell, Hearing, and Vis 

847. Touch is the sense by which the mind becomes ac- 
quainted with some of the properties of bodies, and enable! 
us to determine whether their surfaces are smooth or rough, 
tlieir relative temperature, Hnd, to a certain degree, their form 
and weight. 

848. Some physiologists make a distinction between the 
sense of touch and tact. Tact, or feeling, is more general, 
extending over the whole surface of the skin and mucous 
membranes, while touch exists chiefly in the fingers of mao 
and in the noses of certain quadrupeds. 

849. " In the exercise of these functions, tact is considered 
jussive ; as, when any part of the system comes into contact 
with another body, a sensation of its presence is given, wilh- 

e of volition. On the contrary, touch is active 
untarily, for the purpose of conveying to 
the mind a knowledge of the qualities or properties of the 
surfaces of bodies ; as when we feel of a piece of cloth to 
ascertain its qualities, or a polished surface, to prove iw 
smoothness " 

850. in man, the hand is admirably adapted to the exercise 
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of touch. " The fineness of [lie skin, its great sensibility, the 
species of cushion formed by the »ub.cu!aneous fat at the 
extremities of the fingers, the length and flexibility of these 
organs, anil the capability of opposing the thumb to the fingers, 
like a pair of forceps, are so many conditions essentially favor- 
able to the delicacy of this sense, and enable us to appreciate 
with exactitude the qualities of the bodies we may feel." 

851. The nerves that supply the" sense of touch, proceed 
from the anterior half of I he spinal cord. Where this sense 
is most acute and delicate, we find the greatest number of 
sensitive nervous filaments, and those of the largest size. 

Observation. In amputating limbs, and other surgical oper- 
ations, the division of the skin causes more pain than all the 
subsequent steps of the operation, however protracted. The 
mt-scies, cellular membrane, and fat have but little sensibility ; 
while the bones, tendons, and ligaments arc insensible when 
not diseased, and may be cut without causing pain. 



HYG1ESE OF THE SENSE OF TOUCH. 

85*2 The sense of touch varies in different persons, and 
also in individuals of different ages. Thus the sensibilities of 
■he child are more acute than those of the aged. Although 
there is an origin; tl difference of sensibility from organization, 
still, the function of the nerves of sensation is modified by 
certain influences. 

853. The healthy or unhealthy, active or inactive itate of 
the brain, influences the action of the sensitive nerves. In 
sound and perfect sleep, the brain is inactive. In this state, 
ordinary impressions made upon die skin are not observed by 
the sleeping person. Thus the arm may be blistered while 
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o the warm rays of the 
individual will not be aware of it at the time. 

854. If there is compression of the brain, as when the 
skull-bone* are depressed, or disease of this organ exists, m 
in severe typhus fever, impressions made upon the nerves of 
the skin will not be noticed. The same is true when the 
mind is enguged in intense thought or study ; heat or cold may 
be so intense as to d wrgabize the skin, and not to be noticed. 

855. The varying health or condition of the brain usually 
depresses or increases the sensitiveness of the skin. This is 
seen in grief and fear, which diminish, while hope and joy 
increase the impressibility of this tissue. It is not uncommon 
to see the unfortunate insane endure exposure to heal «nd 
cold with seeming impunity; whereas it would induce almost 
insupportable suffering to the sane man. Diseases of the 
heart, stomach, and lungs, alter the condition of' the brain, 
and modify, to a greater or less degree, the sensitiveness of 
the skin, 

856. The stale of the conducting nervous trunks influence! 
the nerves of sensation. If a nervous trunk is compressed oi 
divided, the parts supplied hy nervous filaments from this 
branch, will be insensible to the impressions made upon them, 
and consequently such impressions are not transmitted to the 

Observation. When the inside of the a 
ities rests upon a hard surface, the nerves 
so as to deprive the parts of sensibility. 
called " numbness." 
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it* senntiveness. If [he quantity °f blood is diminished, thn 
sensibility of the skin will be impaired. This is demonstrated 
by noting the effects of cold upon the cutaneous tissue, the 
application of which contracts the blood-vessels, and drives the 
circulating fluid from this membrane, which is shown by the 
paleness, as well as by the shrivelled appearance of the skin 
And, if this tissue is wounded while under the influence of 
rolii, but little pain will be felt, ami this chilling influence may 
be carried so far as not only to deprive 'he part of sensation, 
but of vitality. 

858. The influence of the blood upon the sensibility of the 
«kin, ii further demonstrated by the pain experienced when 
chilled extremities are suddenly exposed lo heal. The nerves, 
by the sudden dilatation of the contracted blood-vessels, are put 
US vivid and rapid motion, which causes the painful and tingling 
sensation that wc experience. In even' part of the system, 
midden changes prodi-ce unpleasant sensations, and frequently 
a diseased condition of the organs. 

Observation. When the hands, or other portions of the 
body, are frozen, or severely chilled, safety and comfort de- 
mand that circulation be restored to the parts by moderate 
exercise in a cool room. Not un frequently, the vitality of* the 
limb is destroyed by immersing it in hot water or holding it 
near the fire. 

859. The quality of the blood also influence sensation. If 
the brain and other parts of the nervous system receive impure 
Wood, their energy is depressed, and the sensibility of the skin 
rendered more or less obtuse. 

860. The condition of the cutUie modifies the impression 
wiade upon the cutaneous nerves. 1st. When the cuticle has 
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oecome thick and hard, like horn, as on the inside of tht 
mason's hand, it enables him to ply hit tools without 
suffering, because the thickened cuticle diminishes the tmpi 
simis made upon the nerves. 

861. 2d. When the cuticle is very thin and delicate, as no 
the hand of the lady who is unaccustomed to manual labor. Lei 
her pursue some manual employment for several hours, am) 
.he extreme tenuity, or thinness of the cuticle, will not protect 
the nerves and parts below from becoming irritated and 
inflamed. 

862. 3d. When the cuticle is removed by blistering 01 
abrasion, the pain indicates that the naked nerves are too 
powerfully stimulated by the contact of external bodies. 
4th. When the cuticle is coated with impurities, blended with 
the secretion from the oil-glands, the sensibility of the skin 
is lessened. 

863. The sensibility of the cutaneous nerves is modified by 
being habituated to impressions. If, for example, an indi- 
vidual should immerse his feet in moderately worm water, as 
first it might induce a smarting sensation ; in a short time, the 
nerves would not only become habituated to the worm water, 
but its warmth might be considerably increased. The sam« 
results follow, if an individual is exposed to a cold element. 
The impressions at first are highly disagreeable ; but 
as the nerves become accustomed to the surrounding 
jihere, it may impart the most agreeable sensations. 

Illustration. 1st. Let a person from the tropical regions go 
to a colder climate, and the cool mornings of the latter will at 
first affect him unpleasantly ; but, after a few days' exposure 
to the cooler air, the sensation will be far from disagreeable. 

2d. Let a person enter a room moderately heated ; grad- 
ually increase the temperature, until it atln 
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mtr heal; not only the cutaneous nerves, but the whole 
system, become habituated to the high temperature. From 
Jiese facta we learn that the sensations, are not always a correct 
index of the real temperature. A we II -adjusted thermometer 
will indicate it with unerring certainty. 

864. Touch is modified, in a high degree, by education. 
Thus the blind, whose " windows of the soul " are closed lo 
the beauties of the external world, cultivate this sense to such 
a degree that they can distinguish objects with great accuracy. 
And the rapidity with which they read books prepared for 
their use, is a convincing proof of the niceness and extent to 
which the cultivation of this sense can be carried. 

Illustrations. 1st. The cloth-dresser, by the aid of this 
sense, distinguishes the quality, as well as the slightest differ- 
ence of texture, in the different pieces of cloth. 
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CHAPTER XI, II 

8BN8E OF TASTB. 



8fi5 The chief organ of taste is the upper surface of ihi 
tongue; though the lips, the palate, the internal surfaces! 
the cheeks, and the upper pan of the oesophagus, participate 
tn this function. 



ANATOMY OF THB ORGANS OF TASTE. 

SG6. The tongue is a double organ, composed chiefly of 
muscular fibres, which run in almost every direction. Tbt 
two sides are so perfectly distinct, that sometimes, in paralysis, 
one side is affected, while the function of the other remains 
perfect. It possesses great versatility of motion, and can be 
moulded into a great variety of shapes. In articulation, 
mastication, and deglutition, the tongue is an auxiliary to 
other organs, 

867. This organ is abundantly supplied with blood-vessels, 
having a large artery sent to each side of it. It is also very 
largely furnished with nerves ; it receives nervous filaments 
from the fifth, ninth, and twelfth pairs of nerves. Tim branch 
of the fifth, called the gustatory, is the nerve of taste anil 
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temiUJIitv ;" ihe twelfth, called the hypo-glossal, of volun'Ary i 
moiioc Hv MM of the ninth, called the glosso- pharyngeal, 
the toi.gue i« brought into association with the fauces, ossoph- 
affua, and larynx. It is of obvious importaice thiit these 
parts should act in concert ; and this is effecteJ by the distri- 
bution of this nerve. 

Fwr. 13*. 




868. The surface of the tongue is thickly studded with 

* Some physiologists impute the sense of taste to the ninth pnit 
of nerrea ; others, to tho twelfth pair j while others, again, contend 
that taste is the result of a concurrent action of the fifth, ninth, and 
twelfth pain of nervca. 




i fine papilUe, or villi, which give the organ a vel*etv appeal- 
since. These papilla are of three varieties. The firsi » 
situated near the base of the tongue. They belong to the 
class of mucous follicles. They are larger than ilie othera. 
and are called len-tWu-lar, frum being shaped like a lens. 
These, together with the tonsils, (sometimes called the almond* 
of the ears,) secrete mucus, to lubricate the food in the set 
of deglutition. 

669. The instruments of taste are the two other sets of 
papilla. One set consists of small, oval-shnped bodies, which 
are scattered over the whole surface of the tongue. Tbef 
give it a rough appearance, and are called the Jti'i-fom 
popillte. 

870. The other set of papiltss is called the fungi-form. 
They are larger than the former, and consist of sma_ 
rounded hrads, supported on short stalks, something in the 
shape of mushrooms, from which they derive their name. 
In the last two described sets of sensitive papilla;, the gustatory 
Uanch of the fifth pair of nerves ramifies. 

Observation. By applying strong acids, as vinegar, to the 
tongue, with a hair pencil, these points will become curiously 
lengthened. 

PHYSIOLOGY OF THE ORGANS OP TASTB. 

r*71. T»5te is the sense which makes us acquainted will 
the savor of substances. When fluids are taken into the 
mouth, the papilla; dilate and erect themselves, and the par- 
ticular impression excited is transmitted to the brain through 
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filaments of the gustatory nerve. This sense in t .osely 
connected with that of smelt. The pleasures derived from 
it are strictly sensual uid corporeal, and contribute in no 
way ta the expansion jf the mind, like those of hearing and 
seeing. 

872. If dry, solid food is taken, the tongue carries it lo 
the back side of the mouth, where it receives secretions from 
the salivary glands; the saliva, becoming impregnated with 
its flavor, flows over the sides of the tongue, and giv*s to t'.te 
(rapiUce a perception of the savory juice; this impression is 
then communicated to the brain. 

Observation. It is supposed that the salts which enter tnla 
the composition of the saliva, are verj efficient agents in 
reducing substances lo a proper state for making impressions 
oa the nerves of taste. The fact that metals impart a peculiar 
taste, is owing tu a galvanic shock, aiid not properly to what we 
understand by uiste, 

873. The primary use of taste is to guide animals in the 
selection of food, and to warn them against the introduction 
of noxious articles into the stomach. In all the inferior ani- 
mals, we see that the original design of taste is still answered. 
hut in man, this sense has been so abused and perverted, by 
the introduction of stimulants and condiments, und the end- 
'ess admixture of different articles of food, that the simple 
action of this part seems to have been superseded almost 
entirely by acquired taste. 

874. In children, this sense is usually acute, and thei 
preference is for food of the mildest character. And it i. 
also true, that every person has some peculiarities of taste, 
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3 particular articles of food. This 
constitutional or from the influence of association. 

Observation. This sense lias been made to vary more that 
any other by the refinements of social life. Thus, the Indian'* 
like or dislike to particular kinds of food, generally extend- 
to every person of the same tribe ; but among civilized men, 
no two individuals con be found alike in all their tastes. 

875. This sense is modified by habit, and not unfrequendy 
those articles, which at first were disgusting, become highly 
agreeable by persevering in the use of them. By cultiva- 
tion, this sense may be made very acute. Those persona 
whose business leads them to judge of the quality of an 
article by their taste, con discriminate shades of flavor not 
perceivable by ordinary persons. Epicures, and tasters of 
wines and teas, afford examples. 

Obsereation. Many persons impair their taste by bad 
nabits, as chewing and smoking lohncco, and using stimu- 
lating drinks, and pungent condiments with the food. These 
indulgences lessen the sensibility of the nerve, and destroy 
the natural relish for feed. 

What li true of the Indian F &TS. Ii toil 





876. This sense is located in the air-passages of ihe Note 
To understand the function of smell, the structure of the nose 
and nasal cavities, with the distribution of the olfactory nerves, 
must bo first examined. 



CHAPTER XLII1. 



SENSE OF SMELL. 



ANATOMY OF THE ORGANS OF SMELL. 



■j the nasal, and the nasal 






877. The nose is composed of the Bones, Fi'bro-earti- 
lages, and ATu'cout Mem brarte, together with its integuments. 

878. The bones of the nose i 
processes of the upper jaw. 

879. The fibko-caetilages £ 
framework of the nose, providing nt the sa 
elasticity, against injuries. They are five it: 

880. The mucous membbane, which lin 
the nose, is continuous with the skin externally, and with the 
lining membrane of the parts of the throat. The entrance of 
lh*s nostrils is provided with numerous hairs, which serve as 
guardians to the delicate membrane of the nose. 

881. The nasal Foss£,or nostrils, are two irregular, com- 
pressed cavities, extending from ihe nose to the pharynx 
These cavities are bounded superiorly by the sphenoid and 
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ethmoid bones ; interiorly, by the hnrd palate. In the middlij 
'ine they ore separated from each other by a bony and fibro- 
cartilaginous septum; upon the outer wall of each fossa, io 
the dried skull, are three projecting processes, termed spongy 
bones. In the fresh fossa, these are covered by a mucous 
membrane. 

882. The space that intervenes between the superior and 
middle sjtmgy bone, is called the tuprrior me-a'lvs, or chan- 
nel ; the space between the middle and inferior bone, is the 
middle meatui ; and that between the inferior bone and the 
floor of the fossa, is the inferior meatus. 



Fig. 136. 







883. The meatuses are parentis that extend backward from 
the nostrils, into which arc several openings They are lined byi 
mucous membrane, called the pi-tit' i-ta-ry , or tchneiderian, from 
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Schneider, who first showed that the secretion of the nasal 
fossa- proceeded from the mucous membrane, and not from 
the brain. 

884. Upon the mucous membrane of the nasal passages, 
L.e olfactory nerve ramifies, and also a branch of the fifth 
pair of nerves. This membrane is of considerable extent in 
man ; and in those animals whose sense of smell U very 
acute, it is still more extensive. 
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PHYSIOLOGY OF THE ORGANS OF SMELL. 

885. The sense of smell enables ti9 to discern the odor •* 
scent of any thing. When substances are presented to the 
nose, the air that is passing through the nostrils brings the 
odoriferous particles of matter in contact with the filaments 
of the olfactory nerves, that are spread upon the membrap 





ih.it lines the air- passages, and the impression is then trui* 
tnti'cd to 'he brain. 

SS6. This sense, with thai of taste, aids man as well as lite 
inferior animals, in selecting proper food, and it also gives u* 
pleas ire by the inhalation of agreeable odors. The a 
smell, like that of taste and touch, may be improved by Cul- 
tivation. It likewise varies in different persons. 

Observation. Someiim 
morbid degree of acuteness in respect to odors, which is highly 
inconvenient and evendangurous. With some individuals, lite 
smell of certain fruits, flowers, cheese, 6jc., produce nausea 

687. In the inferior animals generally, the sense it smell 
is more acute than in man. Thus the bloodhound will track 
the hare over the ground for miles, guided only by the odor 
that it leaves in its Bight. He also traces the progress of 
his master through thickly. cruwded streets, distinguishing his 
footsteps from those of a thousand others, and amidst the 
odorous particles emanating from a thousand sources. 

Obtervaliun. In some of the higher orders of the inferior 
animals, there is an astonishing acuteness of smell in regard to 
effluvia that cotne from living animals. To these animals, n 
possesses an importance in tliem far beyond what it has in 
man, by making them acquainted with the presence of their 
enemies or their prey, when the eye and ear are incapable 
of acting. It is related by travellers in Africa, that they were 
always apprised of lions in their vicinity during the night, hy 
the moans and tremblings of their horses. 

688. Smell is somewhat under the control of the will. Tru* 
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is, we liave ilie power of receiving or rejecting odors that are 
presented ; thu9, if odors are agreeable, we inspire forcibly, to 
enjoy them ; but, if tliey are offensive, our inspirations ore 
more cautious, or we close our nostrils. This sense is like- 
wise modified by habit; odors which "n the first instance, 
were very offensive, may not only become endurable, bul 
even agreeable. 

889. Actiteness of smell requires (hut the brain and nervo 
of smell be hcalthy,and thai the membrane that lines the nose 
be thin and moist. Any influence that diminishes the sensi- 
bility of ihe nerves, thickens the membrane, or renders it dry, 
impairs this sense. 

Observations. 1st. Snuf, when introduced into the nose, 
not only diminishes the sensibility of the nervous filaments, 
but thickens the lining membrane. This thickening of the 
membrane obstructs the passage of air through the nostrils 
and thus obliges " snuif-takers " to open their mouths when 
they breathe. 

2d. The mucous membrane of the nasal passages is the 
seat of chrome catarrh. This affection is difficult of removal, 
as remedial agents cannot easily be introduced into the wind- 
ings of these passages. SnulT and many olher articles used 
for catarrh, produce more disease than they remove. 







890. This sense contributes more lo the enjoyment uu 
Happiness of man than any other of the senses. By it ** 
perceive the form, color, volume, and position of objects thai 
surround us. The eye is l!ie organ of sight, or vision, and in 

'chanism is so wonderful, thai it not only proves the 
s of a great First Cause, but perhaps, more than other 
organs, the design of the Creator to mingle pie: 
existence. 

ANATOMY OF THE ORGANS OF VISION. 

691. The apparatus of vision consists of the Optir. Nerve, 
Jie Globe and Muscles of the eye, and its Protecting Organs. 

892. The optic nerve arises by two roots from the cen- 
tral portion of the base of the brain. The two nerves approach 
each other, as ihcy proceed forward, and some of the 
fibres of each cross to the nerve of I he opposite side. They 
then diverge, and enter the globe of the eyes at their back 
part, where they expand, and form a soft, whitish membrane 

893. The globe, or ball of the eye, is an optical instru- 
ment of the most perfect construction. The aides of the globe* 
are composed of Coats, or membranes. The interior of the 
globe is filled with refracting Humors, or me'di-u 
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894 The coats are three in number : 1st. The Scle- 
rotic and Cont'e-a. 2d. The Choroid, Iris, and Cil'ia-ry 
proctstes. 3d. The Ret'i-na. 

895 The humors are also three in number: 1st. The 
A quc-oat, or watery. 2d. The Cryftal-line, (lens.) 3d. The 
t'it'rc-ovi, or glassy. 
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896. The sclerotic coat is a dense, fibrous membrane, 
and invests about four fifths of the globe of the eye. It gives 
form to this organ, and serves for the attachment of the n 
cles that move the eye in various directions. This coat, from 
the brilliancy of its whiteness, is known by the name of " the 
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while v,f ilie eye." Anteriorly, Ihe sclerotic coat 

ravelled edge, which receives the cornea in the same way thu 
a watch-glass is received by the groove in its case. 

897. The cornea is the transient projecting layer, thai 
forms the anterior fifth of tiie globe of the eye. In fonn.it 
19 circular, convexo-concave, and resembles a wntch-glas* 
It is received by its edge, which is sharp and thin, within the 
bevelled border of the sclerotic, to which it is firmly attached, 
1*he cornea is composed of several different layers; iti 
blood-vessels are so small that they exclude the red particle* 
altogether, and admit nothing but serum. 

898. The choroid coat is a vascular membrane, of a neb 
chocolate-brown color upon its external surface, and of a deep 
black color within. It is connected, externally, with the scle- 
rotic, by an extremely line cellular tissue, and by the passage 
of nerves and vessels; inlernally.it is in contact with the 
retina. The choroid membrane is composed of three layers. 
It secretes upon its internal surface a dark substance, called 
pig-ment'um nigrum, which is of great importance in the 
function of vision. 

899. The iris is so called from its variety of color in dif- 
ferent persons. It forms a partition between the anterior ana 
posterior chambers of the eye, and is pierced by a circul&i 
opening, which is called the pupil. It is composed of two 
layers. The radiating fibres of the anterior layer converge 
from the circumference to the centre. Through die 
these radiating fibres the pupil is dilated. The circular fibres 
surround the pupil, and by their action produce contraction 
its area. The posterior layer is of u deep purple tint, and 
called u-ve'a, from its resemblance in color to a ripe grape. 
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900. The ciliary processes conaisi of a numbei ./trian- 
pular folds, formed, apparently, by the plaiting cf tin internal 
layer of ihe chtroid coat. They ure ab'j:it sixty in number. 
Their external border is continuous with the internal layer of 
ihe choroid coat. The central border is fine, tmi rests against 
tiie circumference of the crystalline lens. These processes 
ure covered by a layer of the ptgmentum nigrum. 

Pig. 138. 




901. The betina is composed of three layers: The ex- 
ternal; middle, or nervoua ; and internal, or vascular. The 
external membrane is extremely thin, and is seen as a floccu- 
lent film ivhen the eye is suspended in water. The nervou* 
membrane is the expansion of the optic ne-ve, and formb a 
thin, semi-transparent, bluish- white layer. The vasailai 
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tnembcane ci nsists of ihe ramifications of a minute artery m 
i'j» occomparying vein. This vascular layer forms distinct 
sheaths for ihe nervous papilla? which c 
surface of the retina. 

!"i*J The aqueous humor is situated in the anterior and 
posterior chambers of the eye. It is an albuminous fluid, 
having an alkaline reaction. Its specific gravity is a very little 
greater than distilled water. The anterior chamber is th* 
apace intervening between the cornea, in front, and the "nil 
and pupil, behind. The posterior chamber is ihe narrow 
space, less limn half a line in depth, bounded by the posterior 
surface of the iris and pupil, in front, and by the ciliary pro- 
cesses and crystalline lens, behind. The two chambers are 
lined by a thin layer, the secreting membrane of the aqueous 



903. The crystalline humor, or lens, is situated tmme- 

Jiately behind the pupil, rind is surrounded by the ciliary 
processes. This humor is more convex on the posterior than 
on the anterior surface, and, in different portions of the sur- 
face of each, the convexity varies from their oval character. 
It is imbedded in ihe anterior part of the vitreous humor, from 
which it is separated by a thin membrane, and is invested by 
a transparent elastic membrane, called the capsule of the lens. 
The lens consists of concentric layers, disposed like the coaU 
of an onion. The external layer is soft, and each successive 
one increases in firmness until the central layer forms a hard- 
ened nucleus. These layers are best demonstrated by boili 
or by immersion in alcohol, when they separate easily fr 
each other. 

Observation*. 1st. The lens in the eye of a fish is round, 
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appearance, when boiled, as 




nka a globe, sad has tbe 
leas of the human eye. 

2d. When the crystalline lens, or its investing membrane, 
i* cliangcd in structure, bo as to prevent the rays of light paw 
ing to the retina, tbe affection is called a cataract. 

Fig 139. 




90-1. The vitreous 
globe of the eye. 



forms tbe principal bulk of the 
is an albuminous fluid, resembling the 
more dense, and differs from the aque- 
ous in ibis important particular, that it has not the power 
of re-producing itself. If by accident it is discharged, the eye 
is irrecoverably lost ; while the aqueous humor may be let out, 
and will be again restored. It is enclosed in u. delicate n 
brnne, called the hifa-loid, which sends processes into the 
ulterior of the globe of the eye, forming the cells in which 
humor is retained. 





Observation, The slrunuif of this organ can be SMD bj 
first freezing tlif eye of a sheep or an ox ; n then can be cu 
in various direct ions, and each pari separately examined. 

905 The muscles of the eye are six in number. They 
are attached, at one extremity, to the bones of the orbit beh.nd 
the eye; al ihe other extremity, they are inserted by broad, 
thin tendons, near the junction of the cornea with the scleroti,- 
coat. The while, pearly appearance ol ihe eye ii 
these tendons. 




Observation. If the external muscle is too short, the eyt 
;g turned out, producing the " wall eye." If the internal 
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tele is contracted, the eye is lurned inward toward the 
It is then called a u cross eye." 
i. The protecting oroans are the Or bits. Eyebrows, 
Eyelids, and Lack ry-mal Apparatus. 

it07. The orbits are deep, bony sockets, ia which the 
globes of the eyes are situated. They have the form of a 
cone, the base of which is open and directed forward. The 
bottom of the orbits is pierceJ by a large hole, which gives 
passage to the optic nerve. These cavities are lined with u 
thick cushion of fat, in order that the eyes may move in all 
directions, with perfect freedom and without friction. 

908. The eyebrows ore two projecting arches of integu- 
ment, covered with short, thick hairs, which form the upper 
boundary of the orbits. The eyebrows are bo arranged, that 
they prevent the moisture that accumulates on the forehead, 
in free perspiration, from flowing into the eye, and also shade 
these organs from too vivid light. 

909. The eyelids are two movable curtains placed in 
Iront of the eye. They have a delicate skin on the outside, 
muscular tibres beneath, and a narrow cartilage on their edges, 
which tends to preserve the shape of the lid. Internally, they 
are lined by a smooth -nembrane, which is reflected over the 
front of the eye upon the sclerotica. This membrane is called 
the con-jwnc-ti'va. It secretes the fluid thai moistens and lubri- 
cates the eye, and which causes the eyelids to open and shut 
without friction. 

Observation. When the portion of this membrane that 
is reflected over (he globe of the eye, is inflamed, there ia 
frequently a deposition of whitish material, called lymph. This 
accounts for the films, opacities, and while spots seen upon 
the eye after the inflammation has subsided. 

006, Name the protecting organ* of the eye. B07. Describe the orhiti. 




910. There are found several small glands M the m- 
tenia! surface of ihe cartilage, which have the appearance of 
parallel strings of pearls. They open by minute aperture! 
upon the edges of the lids. The secretion from these glamli 
prevents the edges of the eyelids from being united during 

911. The edges of the eyelids are furnished with a tripl* 
rtw of long, thick hairs, called •eyrlashta, which curve upward 
from the upper lid, and downward from the lower, so thai 
they may not interlace with each other in the closure of tlw 
eyelids. These appendages of the eye, by closing, nui 
only protect It from moisture, but from dust, particularly 
during sleep. They likewise, by their movements in open- 
ing and shutting, spread the lubricating fluid equally ovct 

912. The lachrymal apparatus, which secretes the tears, 

consists of the Lachrymal Gland with its ducts. Lachrymal 
Canals, and the Nasal Duct. 

913. The lachrymal gland is situated al the upper 
outer angle of the orbit. It is about three quarters of an inch 
in length, flattened and oval in shape, and occupies a depres- 
sion in the orbital plate of the frontal bone. Ton or twelve 
small ducts pass from this gland, and open upon the upper 
eyelid, where they pour upon the conjunctiva the lachrymal 
fluid, or tears. This secretion is maintained while we are 
asleep, as well as when we are nwnke. The eye from this 
cause is kept constantly moist. 

914. The lachrymal canals commence at minute 
ings upon the free borders of each eyelid, near the ini 
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ang'e of (be eye, by two small orifices, called pant la lach-ry- 
ma'li-a, (tear points.) Each of these points communicate 
with the sac at the upper part of the nasal duct. 

^15. The nasai. duct is a short canal, about three quarter* 
of an inch in lenph, directed downward end backward to we 
inferior channel of the nose, where it terminates by an •)*- 
pnnded orifice. 

Fig. 141. 




916. The fluid (tears) secreted by the lachrymal gland, is 
conveyed to the eve by the small ducts before described. It 
is then imbibed by the puncta lachrvm.iiia, and carried by the 
lachrymal canals into the lachrymal sac, fr'jin which Li is 
passed to the nasal cavities by the nasal ducts. 
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CHAPTER X L V . 



PHYSIOLOGY OP THE ORGANS OP VISIOS 



917. To comprehend the theory of vision, it is noi sjffi 
cient to know the structure of the eye. We must be familial 
with some of the properties of a subtile fluid, which is con- 
stantly emanating from all luminous bodies, called light, 

918. It is the province of natural philosophy, rather than 
physiology, to enter minutely upon the properties of light 
It may be observed, however, that, when light passes through 
any medium of ^10 same density, the rays are in straight 
lines ; but, wh'.n it passes from one medium into another of 
different density, il is refracted, or turned from a straight 
course, unless it strikes the medium in a perpendicular 
direction — then light passes through without a change ol 
direction. 

919. When a ray of light meits with a body, 
passes through it, or is reflected by it, or it may be absorb 
Again, in proportion as the rays of light become distant from 
the body from which they emanate, they diverge one from 
(he other. In accordance with the laws of optics, the raya 
of light, in passing through an optical instrument like the eye, 
must cross each other, and thus produce an inverted imag« 
of the object from which the rays proceed. With the general 
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new of the structure of the eye, wo will now examine the 
use of eacli part in the function of vision. 

B".iO. The sclerolic coal not only gives form to the body 
of the eye, but protection lo llio interior and more diuicate 
parts. The choroid coat seems to be chiefly composed of a 
tissue of nerves and minute blood-vessels ; the latter give 
nourishment to the different parts of the eye. One of the 
uses of this coat is, to absorb the rays of light immediately 
after they have passed through the retina. This is effected 
by the black pigment that lines its inner surface. Were it 
not for this provision, light would he too intense, and vision 

Observation. In albinos, where there is an absence of the 
black pigment, the rays of light traverse the iris, and even 
the choroid coat, and so overwhelm the eye with light, that 
their vision is quite imperfect, except in the dimness of 
evening, or at night. In the manufacture of optical instru- 
ments, care is taken to color their interior black, for the same 
object, namely, the absorption of scattered rays. 

921. The iris, by means of its powers of expansion and 
contraction, regulates the quantity of light admitted through 
the pupil. If the iris is thin, and the rays of light puss 
through its substance, they are immediately absorbed by the 
uvea, and, if that layer be insufficient, they are taken up by 
the black pigment of the choroid coat. 

Obxwation. When we look toward the bottom of the eye, 
the pupil appears like a black" spot, instead of an opening. 
This is caused by seeing the black pigment through the retina 
and humors of the eye. 
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92*2. The cornea, and the aqueous, crystalline, a 
numois, are transparent; so thai rays of light t 
parts or the eye, and fall upon the retina. Thu office of 
these humors and the cornea is to refract the rays of light in 
such proportion as to direct the image in the most favorable 
manner upon the retina. 

923. The office of the retina is to receive the impression 
of the rays of light which leave an object at which we look, 
and it is u|<on it that a small but very clear image of tliat 
object is formed. The impression thus produced by the re- 
flected light is transmitted by the optic nerve to the brain. 
which receives the sensation. This constitutes vision. 

924. The optic nerve has but one function, that of sight. 
Sensibility is conferred on this organ by a large branch from 
the fifth pair of nerves, which ramifies upon the different 
parts of ihe eye and its appendages. These parts, however, 
teceive some nervous filaments from the seventh pair. 

Observations. 1st. The largo number of sensitive ner- 
vous filaments renders Ihe visual organ very impressible to 
bodies that cause irritation, as dust, or intense light. This 
compels us to use due core to shield the eye from the influ- 
ence of agents that would impair or destroy vision. 

2d. Although particles of dust, when in comae! with the 
delicate parts of the eye. Induce severe pain, yet these parts 
may be cut in surgical operations, and the patient's sufferings 
are not as great as when an incision is made in the skin to 
remove a small tumor. 

1)25. Different degrees of density, as already mentioned, 
modify the refractory power of any transparent medium. It 
is found, on examination, that the cornea, the vitreous, lite 
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rystalline, and the aqueous humors, have each, severally 
various degrees or density ; and that the crystalline Inns, ai 
Us c ire unite recce, is less dense than ut its cenire. These 
circumstances modify the direction of the refraction of the 
rays of light, in their passage from the cornea lo the retina. 

926. The refracting powers of the plane, convex, concave, 
plano-convex, plano-concave, and concavo-convex lenses," 
are different. The cornea and aqueous humors are convexo- 
concave, the vitreous humor is concavo-convex, while the 
iirysudliiie humor is a convexo-convex medium. (Fig. 139.) 



Fig. 142. 




927. The different degrees of convexity oi concavity also 
modify the refracting character of transparent mediums. 
The crystalline lens t3 of different degrees of convexity on 
its two sides. The conveir surfaces uf the aqueous and 
vitreous humors are segments of circles, of different diame- 
ters from their concave surfaces. (Fig. 139.) All these 

• The refracting charit tcr of differently- formed lenses is illustrated 
in the works on Natural Philosophy, to which the pupil is referred. 

826. Hue the cornea and the humors of the eye different riegiee* or 
density I What is said of the crystalline lens ! What effect has the 
different density o( the parts of the eye upon the light sun 

muddies the refracting powers of transparent mediums ? H 
priiir:,.!* apply to die humors of The »if I 
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'•ireunwiances still further influence the refracting chamc 
ier of the visual organ. The achromatic arrangement of 
itie transparent refracting mediums of the eye, rem 
the aberration of refraction in the different portions o 
;ye- 

928. Again, the refracting power of lenses is modified by 
their convexity or concavity. The more convex a le: 
the shorter the distance from the refracting medium, I 
the different refracted rays converge to a focus. To 
the eye to view objects at different distances, require! i 
change in the refracting power of some of the trans pa 
mediums of the eye. 

929. Both surfaces of the crystalline lens are oval, r. 
spherical, and the refraction of the rays of light is main! 
effected in this portion of the eye. Chnnge the inclinatioi 
of this lens, so that different portions of its anterior surfaci 
shall be directly behind the pupil, and its refracting power u 
increased or diminished, as the surface presented is more o 
less convex. 

930. To view objects at a distance, a less convex lens if 
needed than in examining articles very near the eye; 
this organ, from its structure, has the power of adaptation If 
different distances. It is supposed that the musi 
stance of the ciliary body and processes changes, by !'> 
contraction, the inclination of" the crystalline lens, 
this, or some other adapting power, a picture of objet 
at different distances would not be formed upon the i 
and the vision of every person would hs defective, e> 
in reference to objects at certain definite distances 

928. Wt,«t mndiHu the refracting power of leniea ? What it 
to «dspt the eye to view object* at different distance! f 929. Wnere I 
refraction nf the raji of light mainly effected ! 930. When » 
object! at a dinunce, what kind of leu« is required ! Hu the ejr 
power nf adapting iwelf to diffident diiUucenf Hup u it enWted ! 
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Observation. It is well known that a separate image is 
formed on ench eye, and, if they are not in the same direc- 
tion, the objects will appear double. This is proved by 
pressing one eye, so that the rays of light cannot enter it in 
the same direction is ihey do in the other; consequently, the 
vision is double. 

931. By the action of the muscles of the eye, it is turned 
in different directions, so that objects can be examined upon 
each side, as well as in front, without turning the body. By 
the slight or intense action of the straight muscles, the eye is 
more or less compressed, and the form of the globe is 
changed, together with the relative positions of the different 
humors. This modification also adapts the eys to view ob- 
jects at different distances. 
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Observation. If the eye is fixed for a time on some objec 
which is distinguished with difficulty, there is a painful sensa- 
tion, similar to that experienced by other muscles of the body 
when used too long. This is called " straininR the eye." 

932. When the refraction of the rays of IihIu is too great, 
u in over -convexity of the cornea, or the crystalline lens, or 
the vitreous humor, or all of them, the image is formed a 
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little in front of the retina. Persona thus affected 
distinctly, except al a very shori distance. Thia infirmity 
is called near, or skorl-»ighttdne*». This defect is in n great 
measure obviated by ihe use of concave glasses, which scalier 
the luminous rays, and thus counterbalance the too strong 
refracting force of the eye. 

933. When the different parts of the eye are not sufficient 
iy convex, the image is formed beyond the retina, and thus 
only distant objecls are distinctly seen. This defect is called 
long-sightedness. The feebleness io the refracting power of 
the eye may be caused by disease ; but usually it is a conse- 
quence of old age, and is remedied by wearing spectacle* 
with convex glasses. 
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934. The eye, like other organs of the body, should \ 
used, and then retted. If we look intently at an object for 
a long time, the eye becomes wearied, and the power of 
vision diminished. The observance of this rule is particular- 
Iy needful to those whose eyes are weak, and predisposed Io 
inflammation. On the contrary, if the eye is not called ii 
action, ils functions are enfeebled. 

935. Sudden transitinns of light should be avoided- Thn 
iris enlarges or contracts, as the light that falls upon the eye 
is faint or strong ; but the change is not instantaneous. 
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Hence the imperrecl vision in passing from a strong to a dim 
light, find the overwhelming sensuion experienced on emerg- 
ing from a. dimly-lightcd opnrttnent to one brilliantly illu- 
minated. A common cause of am-aur-osis, or paralysis of 
the retina, is, using the eye for a long time in a very intense 
light. 

936. Long-contimied oblique positions of I he eye should le 
avoided, when viewing objects. If the eye is turned obliquely 
for a long time in viewing objects, it may produce an unnnl* 
urnl contraction of the muscle called into action. This con- 
traction of the muscle is termed stra-bis'mus, or cross-eye. 
The practice of imitating the appearance of a person thua 
affected, is injudicious, as the imitation, designed to be tern- 
norary, may become permanent. 

Observation. The vision of a " cross-eye " is always 
iefective. In general, only one eye is called into action, in 
viewing the object to which the mind Is directed. This 
defect can be remedied by a surgical operation, which also 
corrects the position of the eye. 

937. Children should be trained to nse the eye upon objects 
nl different distances. This is necessary, in order that the 
vision may be correct when objects at various distances are 
viewed. Any action unnatural to the muscles, \f frequently 
repeated, may and will modify the character en* action cf 
[he parts so operated upon. If a limb, as the aMn, be kep 
flexed for a long lime, one set of muscles will be r°'axed and 
elongated, and another will be shortened, and its -"Mtraciile 
power will be increased. The same principle if true of 

WTi«t c»iu« p,thj of tht (Ctini? 936. Why should we ivnirf oblique 
poiLtiniu uf the eye in viewing objeets ! Whit ii »»id of the practice of 
>mil*tioR persons ihui affected 1 What is Hid in reformer to til* vision 
-I a "crons-eye"? 037. Why ihould children be trained to nu rh.eye 
upon object! tit different distance! ? What i« the effect if an imna'ural 
iciion of tho muscles is frequently repented? Does the time pnodota 
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953. In viewing objects very Dear the eye, the eilUrj 
processes arc called into action to produce a proper inclina- 
tinii of the crystalline lens, so that the rays of light may be 
properly refracted to form a perfect image on the retina. In 
looking at objects at a great distance, the ciliary processes 
are culled into a different action, to produce a different in- 
clination of the lens. Let ei ther of these aetions be repeated, 
again and again, fur weeks and months, and they wi!l become 
natural, and the acquired inclination will be permanent. 

939. From the preceding principle, a person becomes 
short or long sighted, as the objects to which the eye is usually 
direcled are nenr or remote. This is one reason why scholars, 
watchmakers, nnd artisans, who bring minute objects near the 
e ihem, are short-sighted, and why hunters and 
i habituated to view objects at a distance, are 



■tug-sighted. 
Obserx-alion 



.nagement of children, whether in 
the nursery or school-room, it is very important that iheii 
books, or articles upon which they may labor, should be held 
it an appropriate distance from the eye. Were this attended 
to by the parent or instructor, we should not see so many 
persons with defective vision. 

940. Cleanliness, as well as the health of the eye, require 
that it be bathed every morning with pure water, either cold 
or tepid, accompanied with as little rubbing or friction as 
ireiion from the lachrymal 
collects at the angle of the eye, should 
matter. 
.11 particles, or dust, get upon the eye, tfey 
which is often increased by 



glands, that 
be removed, 

941. When 
produce much 
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finrsh attempts, to remove them. The individual should be 
placed before a strong light, the lids held open with one 
hand, or by another person, and the particles removed with 
the corner of a fine linen or silk handkerchief. 

942. Sometimes the substance is concealed under the 
upper eyelid, and it may then be exposed by turning back 
the lid in the following manner : Take a knitting-needle, or 
small, slender piece of sticit, -which is perfectly smooth, and 
place it over the upper lid, in contact with, and just under 
ihe edge of the orbit; then, holding it firmly, seize the eye- 
lashes with the fingers of the disengaged hand, and gently 
turn the lid back over the stick or needle. The inner side 
of the lid can then be examined, an-1 any substance removed 
lhal may have been there concealed. Too many trials ought 
not to be made, if unsuccessful, as much inflammation may 
be induced ; but a surgeon should he consulted as soon as 
possible. 

Obatrvation. Eyestones ought never to he placed in the 
eye, as they often cause more pain and irritation than the evil 
which they are intended 10 remedy. 




CHAPTER XLY1. 



THE SENSE OK HEARING. 



1143. TnE sense of hearing is r 
of vision. Through thin sense* w( 
sounds, thai not only subserve to < 
but are instrumental in promoting o 
The organ of hearing, or the ear, i 
caied in the human body. 



it in importance to v 
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944. The ear is composed of three parts : 1st. The Ex- 
ternal Ear. 2d. The Tym'pan-um, or middle ear. 3d. Tb* 
La'by-rinth, or internal ear. 

945. The external ear is composed of two parts 
Pinna, (pavilion of the car,) and the Me-a'ius Aud-il-i 
Ex-tcr'nm, (auditory canal.) 

94G. The pinna is a cartilaginous plate which surrounds 
the entrance of the auditory canal. It presents many ridge* 
and furrows, nristng from the folds of the cartilage th«' 

Lbsenation. The pinna, in many animals, is movable; 
in those that pursue their prey, it is generally directed for- 
waid ; in timid animals, as the hare and rabbit, it is directed 
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1 '-'il -982. Give the anatomy of the orgam of hearing. 

944. Of how m»nj parts is the ear compned ? Name them. Wo. Gire the 

the external ear. 946. Describe the r nrm. TVTin ii aaid in refer 

the pinna of many aninub ? 
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backward. In man, ihis pari is tut slightly undor the control 
of the will. 

947. The neatus additosius is a canal partly cartilagi- 
nous, and partly bony, about an inch in length, which exlendu 
inward from the pinna to the Mem'bra-na Tym'pan-i, (drum of- 
the car.) It is narrower in (he middle limn at the extremities. 
It is lined by an extremely thiii pouch of cuticle, which, when 
drawn, afler maceration, preserves the form of the canal, 
e stiff, Bhori hairs are also found in ihe interior of the 
inel, which stretch across the tube, and prevent the ingress 
of insects. Beneath the cuticle are a number of small folli- 
is, which secrete the wax of the ear. 

Fig 144. 



-A 



948. The membrana tympani is a thin, semi-transparent 
membrane, of an oval shape. It is about three eighths of an 
inch in diameter, and is inserted into a groove around the 
circumference of the meatus, near its termination. Thi" 
membrane is placed obliquely across the area of that tub- 
It is concave toward the meatus, and convex toward 14k 

949. The ttmfanum consists of an irregular bony cavity. 
situated within the temporal bone. It is bounded externally 
by the membrana tympani ; internally by its inner wall ; and 
in its circumference by the petrous portion of the tempore 

047. What ii the meatunsuditoriiiaf Wnatia foundin thiacajul I Wh> 
la their us* 1 Where is the wu of the tu secreted. 948. Describe 
in tympui. 949. Where is the tympanum situated f 
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bone and mastoid cells. The tympanum contains four OMfl 
bones, culled the oM-sic'ii-la au-di'ta. These are named sepa- 
rately, the mal'le-us, in'cus, sta'pet, and or-bidu-lar. 

950. There are ten openings in the middle ear; five large 
and five mall. The larger openings are, the Me-a'lun Aud- 
it-o'ri-UM Ex-tcrmis, Fe-nes'lra O-nalis, (ovai window,) A- 
net'tra Ro-turida, (round window,) Mastoid Cellt, and 
Eu-tta chi-an Tube. 

Fig. MS. 




951. The fenes-ra ova us is tlie opening of comma 
don between the tympanum and the vestibule. It is do* 
by the foot o( the stapes, or Icr.e ci the ear, and by the Hani) 
membrane tf botn cavities. 

9£2. Tne fenestra rotunda serves to establish t 
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Fig. US. 



i between the tympanum unci ihe 
closed by u proper membrane, as well as by the lining 'f both 

953. The mastoid cells are very numerous, anil occupy 
the whole of the interior of the mastoid process of the tem- 
poral bone, and part of the petrous bone. They communicate, 
□V a large, irregular opening, with the tipper and posterim 
circumference of the tympanum. 
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954. The eustachian tubs is a canal of communication, 
extending obliquely between the pharynx and the anterior 
circumference of the tympanum. In structure it is partly 
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fibio-caitilaginous and partly bony. Il is broad and expanded 
*t its pharyngeal extremity, nnd narrow and compressed w 
*lhe tympanum. 

1)55. The small openings of llie .middle ear are for the 
entrance and exit of llie chorda tympani, (a small nerve thai 
crosses the tympanum,) and for the exit of the muscle* 
that act upon the membruna lympani and bones of the c 

956. The labyrinth consists of o membranous and a bo'iy 
portion. The bony labyrinth presents a series of caviiiea 
which are channelled through the substance of the petrous 
bone. It is situated between the cavity of the tympanum and 
the Aud'il-o-ry Nerve. The labyrinth is divided i 
Ves'ti-bulc, Saii-i-cireu-lar Canals, and CochU-a 

957. The vestibule is a small, three-cornered cavity, 
eilualed immediate)} within the inner wall of the tympanum. 

958. The SENiCIBCULAa canals are three bony passages 
which communicate with the vestibule, into which two of them 
ouen at both extremities, and the third at one extremity. 

959. The cochlea forms the anterior portion of the laby- 
rinth. It consists of a bony and gradually tapering canal, 
about one and a half inches in length, which makes two turns 
and a half, spirally, around a central axis, culled the nio-di'o-lut. 
The modiolus is large near its base, where it corresponds 
with the first turn of the cochlea, and diminishes in diametci 
toward its extremity. 

960. The interior of the canal of the cochlea is pVttU] 
divided into two passages, by means of a bony nnd membra- 
nous plate. At the extremity of the modiolus, the two pas- 
sages communicate with each other. At the oilier extremity, 
one opens inio ihe vestibule ; the other into the tympanum, bj 



955. What passes through t) 
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ine foramen rotundum. The internal surface of iho bon> 
labyrinth is lined by a fibro-serouB membrane. 

961. The membranous labyrinth is smaller in size, but ■ 
perfect counterpart, with resjwcl to form, of the bony vestibule, 
cochlea, and semicircular canals. Within this labyrinth we 
two small, elongated sacs, which are filled with a fluid. 

Fi£. 1*7. 




962. The auditory nebve en 
its internal surface, and divides is 
lorn of the cavity of ihe internal 
e of the elongated s 



radiating in all directions, and finally 
the inner surface of the membrane, in : 
bling those of the retina. 



rs the temporal bone upon 
> two branches, at the bot- 
ir. These branches enter 
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Bj whit is the internal labjiini lined ? 061. Describe the m 
labjTiath. Whit does fig. H7 represent I 962. Where don the auditor] 
nenre enter and divide ? Where do the branches of the sudilnrr tarn 
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CHAPTER XLVII. 



PHYSIOLOGY OP THE ORGANS OP HEARING. 



963 Hearing is that function by which we obtain a knowl- 
edge of the vibratory motions of bodies, which constitute sounds 
The precise function of all the different parts of the ear is not 

964. The function of that part of the external ear whicli 
projects from the head is to collect sounds and reflect their. 
into ihe meatus. 

965. The membrana tympani serves to facilitate the iraw 
mission of sounds, and also to moderate their intensity. 
ho arranged thai it can be relaxed or tightened. 

Obtervation. This membrane, when healthy, hns no open- 
ing ; and it must be apparent that the apprehension which u 
often expressed, that insects will penetrate further, is ground 
less. The pain is owing to the extreme sensibility of the 
membrana tympani. 

966. The supposed office of the tympanum is to transmit 
the vibrations made on ihe membrana tympani to the internal 
ear. This is effected by the air which it 
chain of small bones that are enclosed in this 

967. The use of the Eustachian tube is 
the tympanum, which renders the pressure on 
and thus its membrane is kept in a proper sta 
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961*. Many of the parts jus! enumerated aid in hearing, I 
aiC noi absolutely essential to this sense, Uul if the veatibul* 
and auditory nerve are diseased or destroyed, no sound is thei 
perceived. If ibis sense is destroyed in early life, the person 
also loses the puwer of articulating words. Hence a I 
bom deaf is always dumb. 

970. The trans mission of sound through the different | 
of the car will now be explained by aid of fig. 148. 
vibrations of air are coilccteu by the external ear, and con. 
dueled through the tube (1) to the membrana tympani, (2.) 
From the membrane vibrations pas* along the chain of bones, 
(3, 4, 5.) The bone 5 communicates with the internal ear. 
(7, 8, 9, 10, 11, 11, 11, 12, 12, 12.) From ihe internal eai 
the impression is transmitted to th". brain by the nerve, ( 13.) 

971. The auditory nerve, like the optic, has but one func- 
tion, that of special sensibility. The nerves which furnish 
the car witli ordinary sensibility, proceed from the fifth pair. 

HYGIENE OF THE OROANS OF HEARING 



972. Hearing, like the other 
great improvement. By ctiltivali 



is capable of very 
dind are enabled to 
judge with great accuracy the distance of bodies in motion, 
and even the height of buildings. It is also capable of im- 
provement when all the other senws are perfect. Thus the 
Indian will distinguish sounds that are inaudible to the while 
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973. Acme hearing requires perfection in the striietute and 
functions of the different parts of the ear, awl that portion of 
iiie brain from which the auditory nerve proceeds, Deafnea? 
is by no means uiifrequcnt. We will now advert to some of 
the common causes of imperfect hearing. 

974. The structure or functional action of the brain may 
be deranged by inflammation, by compression, or by debility, 
and produce deafness. The first is seen during inflammatory 
affections of the brain, and in fevers ; the second is seen in 
accidental injuries of the head ; the third is seen in old age, 
and alter severe diseases of the head, and fevers. In these 
rases, applications to, and operations upon, the ear do no good. 
The only remedy is (o remove, if possible, the diseased con- 
dition of the brain. 

975. Imperfect hearing may be produced by the destruction 
of the membrana tympani, or removal of the bones of tin- 
ear, or the parts within the labyrinth. In these instances, 
medical treatment is of no avail, as the destroyed parts can- 
not be restored. 

976. Hearing maybe rendered defective by a diminution ol 
the vibratory character of the membrana tympani. This may 
result from o thickening of this membrane, or from an ac- 
cumulation of wax upon its outer surface. The increased 
thickness is usually the result of inflammation, either acute 
or chronic. The proper treatment is such as is efficient to 
remove inflammatory action. 

Observations. 1st. The introduction of heads of pins into 
die ear is a frequent cause of chronic inflammation of 'he 
membranu tympani. Hence this practice should nevei ue 
adopted, and if acquired, should be abandoned. 
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2o The accumulations of viscid wax may be softened b 
dropping same animal oil into the ear, and (hen removing it by 
eiecting warm soap suds a few hours subsequent to tlie use jI 
ibij oil. This may be repented (or several successive days. 

977. Hearing may be impaired by obstruction of the Eu- 
stachian tube. The closure of this canal diminishes the vibra- 
tory character of the air within the tympanum, in the some 
manner as closing the opening in the side of a drum. For 
the same reason, enlarged tatnua, inlliimmution and ulceration 
of the fauces and nasal jjassages during and subsequent to an 
attack of scarlet fever, and the inflammation attending the 
" sore diroat " in colds, are common causes of this obstruc- 



978. The treatment of such cases of defective hearing, is 
to have the tonsils, if enlarged, removed by u surgeon; for 
the inflammation mid thickening of the parts remedial means 
should be applied, directed by a skilful physician. The nos- 
trums for the cure of deafness are generally of on oleaginous 
character, and may be beneficial in cases of defective hearing 
caused by an accumulation of wax upon the drum of the ejtr, 
but in this respect they are no better than the ordinary ann.i 




CHAPTER XLVII1. 
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979. Our bodies are constituted in harmony with certain 
laws, and every person should learn these, in order to regu- 
late his actions and the performance of his duties, so that 
health may be unimpaired, and the power of enjoyment, 
Activity, and usefulness continue while lifo lasts. 

980. It is a law of the bones and the muscles, that they 
should either be used in some vocation, or called into action 
by some social play and active sport. 

981. All admit ihui food is necessary to sustain life; and 
unless it be of a proper quality, taken in proper quantities, and 
at proper limes, the functions of the digestive organs will be 
deranged, and disease produced. 

982. Pure air is essential to the full enjoyment of health. 
The impure air of unventiltited rooms may be breathed, and 
the e fleet be so gradual as not to arrest attention; yet it is 
a violation of the physical laws, and, sooner or later, we pay 
the penalty in disease and suffering. 

983. The body also requires sleep ; and if it is not taken 
■t the right lime, or with regularity, we do not feel full refresh- 
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rnent from " tired nature's sweet restorer." Let youth be 
lauglu that " early to bed and early to rise " g vcs him health 
and its attendant blessings. The brain, like other organs of 
Uie hixiy, should be culled into action at proper times. 

981. From tiic extent of the surface of the skin, and the 
close sympathy that exists between it and those organs who* 
office is, to remove iho waste particles of matter from tin 
body, it therefore bccuines very important in the preservation 
3f the health, that the functions of this membrane be properly 






Utib. The function of the circulatory and secretory organs, 
together with the operations of absorption and nutrition, should 
be steadily maintained, as vitality and the generation of ani- 
mal heal are intimately connected with these processes. 
the proper performance of these functions, very much depend* 
on the observance of the laws of the muscular, digestit 
respiratory, dermoid, and nervous apparatuses. 



REMOVAL OF DISEASfi. 

956. It is seldom that a physician is called in the fii 
stages of disease. At this important period, the treatwt 
adopted should be proper and judicious, or the sufferings ot 
the patient are increased, and life, lo a greater or less degree, 
is jeopardized. Hence the utility of knowing who! should l# 
done, and what should not be done in order that the health 
may be rapidly regained. 

957. In all instances of acute disease, it is proper to 
nut only the body, but the mind. To effect this, the pal 
should cease from physical exertion, and also withdraw his 
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BM, Why should the functions n( tho akin be proper!)' maintained : 
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ibouiahts from study and business operations. This should oe 
done, even if ihe person is but slighlly indisposed. 

988. Select a room for a sick person that is exposed to as 
little external noise as possible, as impressions made on the 
organ of hearing greatly influence the nervous system. Like- 
wise select a spacious, well-ventilated apartment, that has no 
superfluous furniture. The practice of placing a sick person 
in a small, ill-arranged sleeping- room, when a more spacious 
room can be used, is poor economy, not to say unkind. 

989. Care is necessary in regulating the light of a sick- 
room. While a strong light would produce an increased 
action of the vessels of the brain, a moderate light would be 
nn appropriate stimulus to this organ. It is seldom or never 
necessary to exclude all light from the sick-chamber. 

990. A sick person, whether a child or an adult, should not 
be disturbed by visitors, even if their calls are short. The 
excitement of meeting them is followed by a depression of the 
nervous system. The more dangerous and apparently nearer 
death the sick person is, the more rigorous should be the 
observance of this suggestion. Nor should the sick-room be 
opened to privileged classes ; for the excitement caused by a 
visit from relations and the virtuous, will do as much injury to 
Uie sick, as that produced by strangers and the vicious. 

991 . The custom of visiting and conversing with sick friends 
during the intervals of daily labor, and particularly on Sunday, 
is a great evil. No person will thus intrude herself in the sick- 
chamber whocarcs more for the welfare jf the suffering friend 
than for the gratification of a sympathetic curiosity. Inquiri 
can be made of the family respecting the sick, and compli- 
mentary or necessary messages can be communicated through 
the nurse. 

988. What roomi should be selected Tor the nick • Why 1 989. What 
ii laid in reference lo llie quantity of liffht admitted into n lick-ro 
£Ki '. What effect have <*lla on the tiafc r 991. What is aaid at the cm 
Of calling and convening with the aick during th- Intorali of daily labor * 
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Illustration. While attending a Miss B., of N. B 
(ever, I pronounced het better, withdrew medicine, diructed * 
simple, low diet, and the exclusion of all visitors. In ths 
evening 1 was sent for to attend her. There was a violent 
relapse into the disease, which continued to increase in MP 
tty until the fourth day, when death terminated her sufferings 
1 learned that, soon after I gave directions that no visitors 
be admitted into her room, several particular friends were per- 
mitted to enter the chamber and tafk with the sick girl. 
conversation produced a severe headache; and, to use t 
language of the patient, " it seemed as if their talk I 
kill me ; " and i( did kilt her. 

992. No solid food should be taken in the first stag 
disease, even if the afTection is slight. The thirst ci 
allayed by drinking cold water, barley-water, and oiher prep- 
arations of an unstimulating character. It is wrong to tempi 
the appetite of a person who is indisposed. The cessation 
of a desire for food, is the warning of nature, that the system 
is in such a state that it cannot be digested. 

993. When a patient is recovering from illness, the food 
should he simple, and in quantities not so great as to oppress 
the stomach, ll should also be given with regularity. " Eal 
f.iile and often," with no regard to regularity, is a perniciout 
practice. 

994. When a physician attends a sick person, he s 
have the special management of the food, particularly aft( 
the medicine has been withdrawn and the patient \i 
sent. The prevailing idea that everg person may safely advt 
relative to food, or that the appeute of the convalescing p 
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Iliutlt ttion. In 1832, I attended a Miss M., sick of fever. 
After an illness of a. few days, the fever abated, and I din 
rd a simple, unsttmulaling diet. Business called ine from 
the town two days. During my absence, a sympathizing, 
officious matron called ; found her weak, but improving; and 
lold her she needed food to strengthen her; and that "it 
would now do her good." Accordingly, egg» and a piece of 
beefsteak were prepared, and given to the convalescent girl. 
She ale heartily, and the result was a relapse into a fever 
more violent than the first attack. 

995. It is very important in disease that thf. skin be kept 
clean. A free action of the vessels of this part of t!ie body 
exerts a great influence tn removing disease from the internal 
organs, as well as keeping them in health. If the twenty or 
thirty ounces of waste, hurtful matter, that passes through the 
" | lores " of the skin in twenty-four hours, are not removed by 
frequent bathing and dry rubbing, it deranges the action of 
vessels that separate this waste matter from the blood, and 
thus increases tin: diseuse uf the internal organs. 

Illustration. Mrs. M. R., of N., Mass., was afflicted with 

lisease of the lungs and cough. This was accompanied with 
a dry, inactive condition of the skin. As medicine had no 

rtlutnry effect in relieving her cough, she was induced by the 
advice of the clergyman of the parish to enter upon a system- 
atic course of bathing twice every day. Soon the skin became 
soft, its proper functions were restored, the disease of the 
Jungs yielded, and the cough disappeared. 

1996. Every sick person should breathe pare air. The 
purer the blood that courses through the body, [he greater the 
*> 
thr 
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energy of the system to remove disease. The confined, \ 
air of the sick-chamber not tin frequently prolongs iliw 
and in many instances the affection is not only aggravated, but 
even rendered fatal, by its injurious influences. 

Illustration*. 1st. In 1833, 1 was called, in consultation 
with another physician, to Mr. II., who was much debilitated, 
and delirious. For several successive days he had not slept. 
His room was kept very warm and close, for fear he would 
" take cold." The only change dial 1 made in the treatment, 
was to open the door and window, at a distance from the bed. 
hi a short time, the delirium ceased, and he fell into a quiel 
slumber. From this time he rapidly recovered, and the de- 
lirium was probably die result of breathing impure air. 

2d. Formerly, every precaution was used to prevent pet- 
sons sick of the small-pox from breathing fresh air. When 
Mrs. Ramsay had this disease in Charleston, S. C, her friends, 
supposing that life was extinct, caused her body to be removed 
from the house to an open shed. The pure air revived the 
vital spark. The result probably would have been different, had 
she been kept a few hours longer in the vitiated air. 

997. The influence of habit should not be disregarded in 
the removal of disease. If food or drink is to lie nd ministered, 
however small in quantity or simple its quality, it should be 
given at or about the time when the ordinary meals were 
taken in health. 

998. Again, the usual time when the patient was in the 
habit of retiring for sleep should be observed, and all prepa- 
ration necessary for the sick-room during the night should be 
made previous to this hour. Efforts should also be made to 
evacuate the waste matter of the digestive and urinary organs 
at the period which habit has formed in health. This is not 
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1000. Although medicine is useful ii 
n ft great proportion of the cases of dif 

and inflammations of all kinds, attention 

will lend to relieve the system from d: 
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'Iministered. 

1001. Thomas Jefferson, in writing to Dr. Wistar, of Phil- 
adelphia, said, " 1 would have the physician learn the limit 
of his art." I would say. Have tho matrons, and those who 

continually advising " herb teas," and other "cure-alls," 
for any complaint, labelled with some popular name, learn 
the limits of their duty, namely, attention to the laws of 
health. The rule of every family, and each individual, should 
be. to touch not, taste not of medicine of any kind, except 
when directed by a well-educated and honest physician, (sud- 
den disease from accidents excepted.) 
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CHAPTER XLIX. 

DIRECTIONS FOR NURSES. 

1002. The nurse requires knowledge and practice M 
triable her to discharge aright her duty lo the patient, •* 
much as the physician and surgeon do to perform what is 
incumbent on them. Woman, from her constitution and 
habits, is the natural nurse of the sick; and, in general, do 
small portion of her time is spent in ministering u the 
couch of disease and suffering. 

1003. As the young and vigorous, as well as the aged and 
the infirm, are liable to be laid upon the bed of sickness, by an 
epidemic, or imprudent exposure, or by some accident, it is 
therefore necessary that the girl, as well as the matron, may 
know how she can render services in an efficient and proper 
manner. No girl should consider her education complete 
who is not acquainted with the principles of the duties of a 
general nurse and a temporary watcher. 

1004. It is to be regretted, that while we have medical 
schools and colleges to educate physicians, there is no institu- 
tion to educate nurses in their equally responsible station. In 
the absence of such institutions, the defect can be remedied, 
to some extent, by teaching every girl hygiene, or the iawt cij 
health. To moke such knowledge more available and com- 
plete, attention is invited to the following suggestions relative 
lo the practical duties of a nurse. 
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1005. Bathing. The nurse, before commencing to bathe 
ihe palienl, should provide herself with water, two towels, a 
sponge, a piece of soft flannel, and a sheet. The temperature 
of the room should also be observed. 

1006. When the patient is feeble, use If pit! or warm 
water. Cold water should only be used when the system has 
rigor enough to produce reaction upon the skin. This is 
shown by the increased redness of the skin, and a feeling of 
warmth and comfort, after a proper amount of friction. 
Before using the sponge to bathe, a sheet, or fold of cloth, 
should be spread smoothly over the bed, and under the patient, 
10 prevent the bed-linen on which the patient lies from becom- 
ing damp or wet. 

1007. Apply the wet sponge to one part of the body at a 
lime ; as the arm, for instance. By doing so, the liability of 
contracting chills is diminished. Take a dry, soft towel, wipe 
the bathed part, and follow this by vigorous rubbing with a 
crash towel, or, what is better, a mitten made of this material ; 
then use briskly a piece of soft flannel, to remove all moisture 
that may exist on the skin, and particularly between the lingers 
and the flections of the joints. In this manner bathe the entire 
body. 

1008. The sick should be thoroughly bathed, at least twice 
in twenty-four hours. Particular attention should be given 
to the parts between the fingers and toes, and about the 
flections of the joints, as the accumulation of the excretions is 
most abundant on these parts. In bathing, these portions of 
the system are very generally neglected. The hest time for 
bathing, is when the patient feels most vigorous, and frees. 
from exhaustion. The practice of daubing the face and 
hands with a towel dipped in hot rum, camphor, and vinegur. 
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e the impurities, but causes the ski.] luon u 
feel dry, hard, and uncomfortable. 

1009. Food. It is the duty of every woman to kn «w how 
o make the simple preparations adapted to a low diet, in the 
most wholesome and the most palatable way. Waier-gruel." 
which is the simplest of all preparations, is frequently so ill- 
made as to cause the patient to loathe it. Always prepare the 
food for the sick, in the neatest and most careful manner. 

1010. When the physician enjoins abstinence from food, 
the nurse should strictly obey the injunction. She should be 
as particular to know the physician's directions about diet, as 
in knowing how and when to give the prescribed medicines, 
and obey them as implicitly. 

1011. When a patient is convalescent, the desire for food 
is generally strong, and it oil en requires firmness and patience, 
together with great cure, on the part of the nurse, thai the 
food is prepared suitably, and given at proper times. The 
physician should direct how frequently it should be taken. 

1013. Puhb Air. It is the duty of the nurse to see that 
not only the room is well ventilated in the morning, but that 
fresh air is constantly admitted during the day. Great 
must be taken, however, that the patient does not fee 
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the 



1013. Bed-linen, as well as that of the body, should be aired 
every day, and oftener changed in sickness than in health. 
All clothing, when changed, should be well dried, and warmed 
by a fire previous to its being put on the patient or the bed. 
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1014. Temperature. The warmth of the chamber should 
oe carefully watched by the nurse. The feelings of the 
patient or nurse are not lo be relied on as an index of the 
temperature of (he room. There should be a well-adjusted 
thermometer in every sick-room. This should be frequently 
consulted by the nurse. 

1015. The temperature of the sick-chamber should be 
moderate, if it is so cold as to cause a chili, the disease will 
be aggravated. If, on the other hand, it is loo warm, the 
patient is enfeebled and rendered more susceptible to cold on 
leaving the sick-chamber. The Latin maxim, " In medio 
twiwiimu ibis" (in medium there is most safety,) should be 
regarded in the rooms of the sick. 

1016. Qoiet. The room of the patient should be kept free 
from noise. The community should be guided by this rule, 
that no more persons remain in the room of the sick, than 1th 
welfare of the patient demands. It is the duty of the physi- 
cian to direct when visitors can be admitted or excluded from 
!he sick-room, and the nurse should see that these directions 
are enforced. 

1017. The movements of the .attendants should be gentle and 
noiseless. Shutting doors violently, creaking hinges, and all 
unnecessary noise, should be avoided. Most persons refrain 
from loud talking in the sick chamber, but are not equally 
careful to abstain from whispering, which is often more trying 
than a common tone. 

1018. It is the duty of the nurse to ascertain the habits 
of the patient as respects the period for eating and sleep, 
when in health, that she may prepare the food and arrange 
(he sick-room in accordance with the practice of the patient. 

1014. Why should there be * Tell -adjusted thermometer in •<••<- siek- 
chamberi 1015. What is said of the temperature of the sick-rhan'tier I 
lul«. Why ihould the sick-room be kept quiet) 1017. What bi .aid of 
unite in the *i ek- chamber i Of whispering ? 1018. Should the habit* °f 
the patient be regarded in reference to the period for eating and sleep r 
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If ihe person who is sick is ignorant of the necessity 01* the 
removal of ihe waste products from the system, the nun* 
should invite attention to these functions at such periods ** 
are in accordance with the previous hahits of the patient. 

1019. The deportment and remarks of the nurse to the 
patient should be tranquil and encouraging. The illness of a 
friend, or persons who have recently died, should not !>p alludcn 
to in ihe sick-room. No doubts or fears of the patient's 
recovery, cither by a look or by a word, should be communi- 
cated by the nurse in the chamber of the sick. When such 
information is necessary lo be communicated, il is the dutycf 
the physician to impart it to Ihe sick person. 

1030. The nurse should not confine he 
room more titan six hours at a time. She should eat her food 
regularly, sleep at regular periods, and take exercise daily in 
the open air. To do this, lei her quietly leave the room whtrn 
ihe patient is sleeping. A waicher, or temporary nurse, may 
supply her place. There is bill little danger of contracting 
disease, if the nurse attends to ihf> simple laws of health, snd 
remains not more than six hours at a time in the sick-room. 



PIRECTIONS FOR WATCHERS. 

1021. These necessary assistants, like the nurs 
have knowledge and practice. They should ever be cheerful, 
kind, firm, aud attentive in the presence of the patient. 

1022. A simple, nutritious supper should be eaten befon 
entering the sick-room; and it is well, during the night, U 
lake some plain fooc. 
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11)23. Wlten watching in cold weather, a perso.i should br 
warmly dressed, and furnished with an extra garment, as a 
cloak or shawl, because the system becomes exhausted toward 
morning, aud less heal is generated in the body. 

1024. Light-colored eloliiini> should be worn by those who 
have care of the sick, in preference to dark-coiored apparel ; 
particularly if the disease is of a contagious character. Ex- 
periments have shown, thai black and other dark colors will 
absorb more readily the subtile effluvia that emonute fioui 
sick persons, than white or light colors. 

1025. Whatever may be wanted during the night, should 
be brought into the sick-chamber, or the adjoining room, be- 
fore the family retires for sleep, in order that the slumbers of 
the patient be not disturbed by haste, or searching for needeil 
articles. 

1026. The same general directions should be observed by 
watchers, as are given to the nurse ; nor should the watcher 
deem ii necessary to make herself acceptable lo the patienl 
by exhausting conversation. 

1027. Il can hardly be expected that the farmer, who has 
been laboring hard in ihe field, or the mechanic, who lias 
toiled during the day, is qualified to render all ,Sos^ liitU? 
attentions that a sick person requires. Hence, would il not 
be more benevolent and economical lo employ and pay watch- 
ers, who are qualified by knowing and triiiiiiug, to perform 
this duly • a faith fid manner, while the kindness and sympa- 
thy of friends may be practically manifested by assisting to 
defray llie expenses of these qualified and us 

1023. When witching in cold weothcr, what precaution is 
1024. What is said relative to the color of the clothing w 
rick-room > 1025. What suggestions lo watchon relative to the arrange- 
ment of the rirk-cbamber ( l"2fi. What ihould watchers obaerra 
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POISONS AND THEIR ANTIDOTBB. 

1038. PoisoMiso, either from accident op design, is of soeh freqn'hcy 
and danger, that it Is of the greatest importance that every person should 
know the proper mode of procedure in such cue*, in order to tender imme- 
diate assistance when within his power 

1029. Poiaoru are divided into twa daises — mineral (which Include the 
acids) and vegetable. 

1030. The first thing, usually, to be done, when it is ascertained that a 
poiion has been swallowed, is to evacuate the stomach, unless vomiting 
lake! place apnntancou sly. Emetics of the sulphate of line, (white vitriol,) 
or ipecacuanha, (ipecac,) or ground mustard seed, should be given. 

1031. When Totoi ting has commenced, it should be aided by large and 
frequent draughts of the following drinks: flaxseed tea, gum-water, (lip. 
pery-clm tea, barley water, sugar and water, or any thing of a mucilaginous 
or diluent eharacter. 
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1039. The iBtidoteUtherar&onaWo/jodn.w: 



1040. Lead. — The acetaU (sugar) o/ieodii the preparation of thin metal, 
which » liable to be Uken accidentally, in poiaonoiudoita. Indacc: 
<li:i 1. 1.' torn i ting, by emelice and diluent drink a. 

1041. The antidote is diluted lulp/iurig acid. When thi« idd it 
at obtained, cither the sulphate of magnesia, lepoom ■alt*, I or the sulphate 
of avda, (glaubcr'i salts,) will answer every puipose. 
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Emetics ought to be avoided. 

1MB. Oialio Acid, — This acid resembles (he aulphate of magnesia, 
icpsotn salts.) which renders it liable to be taken, by mistake, in poisonous 
doses. Many accidents have occurred from this circumstance. They can 
e:uily be distinguished by tasting a small quantity. Epsom mill, when 
applied to the tongue, have a very bitter taste, while aiaHc acid ia in- 
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10S0, Ley. — The ley obtained by tt 
by a child accidentally. The antidote is vinegar, or oil of any kind. The 
vinegar neutralises the alkali by uniting with it, foiming the acetate of 
potash. The oil unites with the alkali, and firms soap, which is le: 
tic than the ley. Give, at the same time, large draughts of nmeil 
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VEGETABLE POISONS. 
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1063, Own*. — Thui is the article most frequently resorted to by those 

wishing to commit suicide, mil, being used as ■ common medicine, is easily 
obtained. From this cause, also, mistakes are very liable to be 1 made, and 
accidents result from it. Two of its preparations, laudanum m& paregoric, 
are frequently mistaken for each other ; the former being given when thi 

1053. Morphia, in solution, or morpkim, M it i> more commonly called 
by the public, is a preparation of the drug under consideration, with which 
many cues of poisoning arc produced. It is the active najcotic principle 
of the opium ; and one grain is equal to six of this drug in its usual form. 

1054. When an over-dose of opium, or any of its preparations, bee beam 
•wallowed, the stomach should be evacuated at speedily ea possible. Te 
jBeet this, s tiaspuoalul of ground mustard teed, or si much tartar emetic as 
.mm be held on i live cent piece, or n> much ipecacuanha is can be held on < 
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■in mgar and «-ntcr, sh-iuld he. drank, 
use of the stomach-pump, in these cues, is of the greatest 
sod should be resorted to without delay. After most of the 
been evacuated from the stomach, a swing infusion of eoffrt 
given ; or sume one of the vegetable acids, such u wassr 
or lemon-juice, should be administered. 

10M. The patient should be kept in motion, and salutary effects will 
jften be produced by dashing a bucket of cold water on the head. Arti- 
ficial reipiration ought to bo' established, and kept up for some time. If 
the extremities sre cold, apply warmth and friction to them. After the 
poison has been evacuated from the stomach, stimulants, as warm wine and 
water, nr Harm brandy and water, should be given, to keep up and sustain 
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is — Senium!. — This article, whkh 



1060. Comtm — Htmlack. 
when taken in an over-doi 
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demned to death by their laws. Socrates is 
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donna — Deadly Nightmhafa, — Camfboh- 
olfibone. Bbyo.iia — Bryony. Dcqitalib — Foxglovt. 
Bitlernettt. Gam BOH B. Lobelia — Indian Tainan. 
- Bloodroot. Oil op Satin. Spiobua — Piaknot. 
Btbtcbni.ve — ,%'uf iwnu. Tobacco. — All of these, when taken iu 
OTer-dosei, are poisona of greater or leas activity. The treatment of 
poisoning, by the use of any of these articles, is similar to that pursued 
m over-doses of opium. (See Opium, page Ml.) 
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teiu of the eye. 










Chokujun. 


ii «w 


iriety of gelatin. Il il obtained 


from crtilagt I' 






<ouud united with potwh, aoda, Ii 



The wcrd duo 



fluid, of tbe iv«™ Il 



■ 



rived from ilic Latin, signifying " 1w«v*," na» 
he inleiliue, of which tliii i> ibe name, it usually about twelve fingers' breadth 
hi length. The jefumm is »l«o from the Latin J t jwwm, empty, mice it i. 
jaually fiund in that condition alter death, a. tbe food vrmi lo pail rapidly 
through Ihi. pan of Ibe iniesline. The term il'um Ii fmni tl* tireek. liqui- 
fying " to twin," since il always appears in a contorted ci ndition, Tbe uaine 

by ihe anreorilv of the ileum. The name of the neit .Uvision of the 
line — colon — is from ibe Creek, " lo prohibit," u the c. 
nry etutal pan slowly through llni portion. The rrr'n 
Irnirbl direction ihal il uwna in It* .alter part of il 



; 



bean- 



iinnl. oud especially in t.i. I 
.posing ibe food Id a large nui 
I be uk«i from il. 



Th* different processes Ihrc 
«/e of eaiiside ruble interest, 
wilb the food are purely of .1 



■ ml liirrcl upon the food, * 
Whether the salivary flu 



id other muscles employed in mastication stimulatis the salivary 
ncreased action, and a -.till greater quantity of saliva is secreted 

■h it constantly being ground to a finer con- 

tired for deglutition. 

acts any Dtber port than simply that of a do- 

After the food is in the condition ready to be swallowed, by En apparently 
involuntary motion, it is placed upon the back of the tongue, which carries 
it backwards 10 the lop of the phar/ni, wheru the constriction) of (Li- 
pharynx, aided by the muscles of the tongue and flour of the mouth, with ■ 

allow the least necessary time to the closure ur the glottis, after which, by 

Here il it that the true business of digcslion commences. For as soon u 
any substance eiccpt water enters the stomach, this ornan. with involuntary 



easine jaw 



.1 by U 









rfeci immure of the (bad with this ju 
arc reduced to the soliest palp. 
jro state, in a oolorlcBi, transparent fluid ; " Ino- 
perceptibly iLcid. It pos*espes the prupor>-F of 
■oagnlatiug albumin, and separating tbu whey of milk from its surd, *od 
•Bernards euinpletely disaoWiug Ibe curA. lU Vuur,, h\mu »\\\wA »■ • 



Tha gaatrin juii 
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Th 



AI'I'LNDUL. 
' mucilaginous Wl 



*1, s „ll> 



■MataM *") 



•ontill of water, mucilage, arid tbe severnl free acids — muriatic, »■ 
■cllc, and butyric, together with a peculiar organic mailer called prpan, 
a-hiea Mil after the manner of ferment* between the temperature of 60" 

iuo H4° r. 

The true process of digestion is probably owing to the action of pepsin 
and the acids, especially if the presence of the chloro-bydric or muriatic be 
admitted ; since we know, by cipcriuients uut of the body, thai chlorine, os* 
of its elements, is a powerful solvent of all organic substances. 

Tiie antiseptic properties of the gastric juice, as discovered by eaperi- 
meul* made on Aleiij Si. .Martin, duubdesi have much influence on digestion 

As soon si the fowl is reduced to a slate of fluidity, the pyloric oiinrc 
of the stooiaeh it unclosed, and it is thrust onwards through (he alimentary 
canal, roceivirg in the duodenum the jerretiuni of the liver and pancreas, 
after which it yields to Ihe lacleals its oulrienl portion, and the residuum is 
eipelled from the nody. 

There have beoti many hypotheses in regard to the nature of the digestive 
supposed lhal 



d by tl 



of tl 






.dividual, who took up his rosldi 



MMj i 


while others still wo 


dd make il 


oul 


obai 


clicniic- operation, and 


thus c 


nil i lute the stomach 


a sort of labors 


lory. 


But to all liiese ridieu- 


[ous hypotheses Sir Jnhu 1 


unter has 


applied It 


e Ibl lowing playful laa- 


W0> 


'■ Some will have it 


that the su. 


msc 


h is a 


mill ; others that it tl a 


fennel) 


ing vat i and others 


lhal it is a ale 


wpao 


but in my view al the 


matter 


it is neither * mill, a 


iV-niiFiiliiij; 


vat, 


tmr a 


sicwpiu, but a stomach. 












Al 1 


e present day this pr 


ces. is reg 


Tdac 


aaac 


omplea. and uo< a simple 








crbaaJCal, enemical. and 


„.;d , 


!■•£■ must all act 


n harmou> 


and 


order 


; for if one a( these ba 


wiihdn 


wn, the function cane 


Ol t« 9USIB 


ned 


l,„ aj 


.■ rinis:.Vrah,e length uf 


Lima I 


rid of ihe chemical 


and mechai 


leal 


pant 


t die process, since the 


former 


- much more import 


nt, and, u 


a in 


H.T ■ 


course. Ihe vita) powers 


art in 


ispentable, therefore 


digesimn 


nay 


'■•■ E 


n.idered as a chemical 


■tMM 


on, directly depende 


I on the 1 


*» 


f vita 


ity, ur of life ; since the 


pnaM 


consistency of the food depends 


in 


great 


measure, upon the char- 




AIT EN V IX. 



■ .he growth of in. 
. .y.1,™ whieh eon 
d body is composed ; vii 



Li food i> necessary to mppty Ihe w 
body, it follow, dial that will he the be 

a Ihe same ehemies! elements of 
eiygen, hydrogen, carbon, and nitrogen. Then 
greater or leu quantity in all animal 

Hence, that article of food which rooming ali Ihese e'ements in a proper 
^f.ifj.hrMH.ii will ttini much more to ihe growth and alrwigth of the bodv than 
those hinds which are deficient jji one or more of ihem. Modi eiperience 
on Ibis pom:, and scieniific research, seem to show ihai n reasonable amount 
of animal food in health tend* to give greater strength of muscle, and a 



examples or the healthiest and strongs*! : 
morsel of animal food ; and ihe fact can mil 
uhat the system has Ihe power to make the t 
nitrogen olTered lo il in the food i or else 

■owcr to nbilracl it from the atmosphere, i 

ml substance. 



?coumed for. by nupposirt 
conomical ute of the litt 



The proiimnle principles, which are Ihe most important in no-inshing iha 
body, aie albumen and fibrin. These conslilute Ihe greater 1411 of all the 



sustain life, even if no animal foud should be tnte 


i>. I'm no animal can 


eiisl for a long time if permiiled only lo eat substan 


e, destitute of nitrogen, 


M in lha cue of a dog fed entirely on sugar, whic 


lived but thirty dayi. 


And owing to this fact, Barou I.iebig propose! to 


all substances used fot 


food, containing nitrogen," element! of nutrition," an 


UMM containing an ei- 



.» "fen 









fuod ii neeeiiary lo support the growth of Ihe body by replacing the effete 

fuel, in order to promote a sufficient degree of heat in llie system. Accord- 
ingly, under the first division would be included ali lean meals an.I negeiablet 

pilUn.l and all ulk n substances containing starch, would ie Included 






Tim definition J oxhalsnts ti l> 
is now believed thai Ihe fluids ou 
.-esse's. Thii process it railed r 
physiolog.sta. 



It ii a well-ettahlished fact, in animal and vegetable physiology, thai mem 
> rants possess the properly of allowing fluids and goses lo pass ihrnos^ 
them in either direction, and also lu permit iwn fluids in pass in oppo.lli 
directions Bl ihe iiiiir lime. Thii properly is de-signaled rxdotmott when a 
fluid passes frotn without a hu.lv inward ; and 'rotmes/ when the reveres 
takes place. The first is called imbibition. One of tlie inost sinking insuner* 
of Ihis.iu Ihe human system, ii shown in ihe lungs, where carbonic acid ant 

■ nter pass onl through the mucous membra tie of the bronchia] mhes au> 

more readily and iailhfully accomplished ; inasmuch, as by the imiuensa 
number of bronchial lulies and air-cells a Irtrger quantity of blood is ex- 
posed lo a greater portioo of air, lltun if the bluod were directly laid opa 
lo the atmosphere, in a mail, or the air were immediately IrunstniueJ 
urn*, iL 

Since the function of respiration is to free the system of superfluous 
carbon and hydrogen, by union with the oxygen of llie air, il follows thai 
ihe greater Ihe amount of the products to be expelled, the larger lb 
lily of oxygen will be required lo effect <bi* purpose, as we find lo 
:ase with those who consume large quantities of food. 

The quantity of oxygen daily ronsumed Ihrough tl>e lungs by a 

••rl this whole amuiiiii of carbon into carbonic acid, which passes off throngs 
the lungs and skin, 37 01. of oxygen are required i the remaining *.i ox 
being abiurbed by Ihe skin. If llie supply of food remain the i 
the amount of oxygen in llie inspired air is diminished, ihe sitpei 
boil will induce disease in ihe system, ai is the case of those p 
are limited in their supply of air of a proper quality or quunit) 
sequenily, have less appelile for food than those who are aiiuudandy >up- 

pDrtiunally consume mure loud than adults, and "rtto arc more active, ihereny 
i-austng a more rapid circulaliou of blood, and, couaoacallj, the IMN) 

■ ■f more superfluous partil 



.1 ...nun 



uniting mure deeply Un 










AfPKNOIJC. 


UN. t the e.rbo,, uf Oh fo, 


J doss not have a requisite supply of oj 




the body becomes emaciated, although noi 


tug Ibod n»j be used. Anil 


on the other hand, if there be a diniiuiibed 


ply of loud, but au abundance 




sure to fallow j owing „.. the 


lac-1 that V the oiygen has no waste ca 


front Use body 10 unite with 


it combines with lite fal, and some other 


portions or Iht body, which 


the A'Uhor of nature seems to have pro* 


for this very purpose . as is 


seen in the case or hibernating animals. 


rater their places of wiuier 


bode sleek and fal, but rrttwl out in the «| 


»oi merely deprived of their 


fatly mailer, but also with great diminulio 


ill the softer piru, which h 


.Mi given up Iheir share of carbon to su 



cditea 



ipply 



greater rapidity of the pulse and respiration, which consume more carbon 
than is afforded by the scanty supply of food thai is taken, although profuse 
perspiration, which almost always occura in some stage! of fevers, greatly 
diminishes the full stale of the body. 



Th* theory of Baron I.iebig concerning the change which the Moon 
■iperienees id color, in its passage through the lutes, meets with the appro- 
nation of many phjijolofilta, alt) gh there are some important difficulties 

to be composed of albumen and libriit, together •"th some otner substances, 
■p small proportions, and alwa\s perceptible luces of iron. He attribute* 
the change in color to (he iron, as ihis substance enters into combination 
with carbon and oiygen. For, us the blood passes through the trunks of 
the larger vessels and capillaries, it receives the carbon from the tissues 

■Hand blood, forms carbonic acid, which unites with the imn. forming pioto- 
earbouale of iron. This being of a gray color, he suppn>es it to be lhas 

blue color. Then, as the Mood comes in contact with the oiygen. as il is 
returned and eiposed in this element in the Inugs, the carbonic 
■he iron, which has a stronger affinity Tor oiygen than for curhoi 
ed ueroiide of iron, that gives the character 
After this, as the blood is seul oat ilirourl 
lanes, il again gather! carbon and other impurities front 
icomes the dark, venous blond, iLui completing the wholi 



forms the i 
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APPENDIX. 



L. 

As a teady mentioned, different articles of food have been divided ass 
ibe axotized and non-aeotized, or those which contain nitrogen at 
constituents, and those which are nearly destitute of it. Of 
tng to L'ebig, the azotized portions are simply to supply the waste that is 
continually going on in the body, and promote its growth in the early stagai 
of existence, or, in other words, the nutrient portion ; while the sugar, starr*. 
etc., are mainly of use in the respiratory organs. The correctness of this 
view may be understood from the fact, that the inhabitants in the colder 
"egions of the earth consume a much larger quantity of oil and fat tats 
the residents of hotter climates j and also those dwelling in the temperate 
zones can eat with greater impunity a larger quantity of fat meats in tat 
winter than in the summer, there being then so much more demand let* ani- 
mal heat than in the summer. 



M. 

The suggestion of using the bellows in asphyxia, is from the direetioafl 
of that distinguished and veteran surgeon, Valentine Mott, of New York 
shy. The directions in the first part of the paragraph axe the meet art*. 
Heal, and best adapted to the waat* of the oommanity. 






GLOSSARY. 



hj v pontine Wicm from Ui- %X\K 



in the Htnn i-r- -|.H..r t ■■.■■l- 
» -CHI 1/1.1 >. A lenn »pplls] to tlic lei 
torn of two luga imiulii of the leg. 

of tl» acapnia tint joiiu Ui uic cliricl 



. [I.dte. , w M M.j i 

ID (ff. 

K. (L.| The nnn» 

H. | I.. ajtiohu, * * 
lollmwtlloUoniiKt. 

qiijVdlfTLiix of hydro no if md 

:0«. [Gr-g. 11 .«.,ih™i U . 



1-sat'o-ky. [Grw 






b- 


As'eir-Li. [L. mgrtw, ■ comei.j A 








t.«r nl of llu-if faro. 












perceptible by ni*iin*Lif a iiiLcf>*cojK:- 


























] 


Tne ureal ulety tint otbui from Um 








AFC! JtV KO'Kll. [Of. ■», Ipa, flTOIl, 




ud o. , ■«»■, • wn] Th« 
















Ap-pa-ha'tus. [L. win, to prepare,] 










) 










.vur r ■■■ ■. [U .;;■■■', water.] Ftu 




•flyiu. p-iUw.j lliiiinaJIv, • 



JOi.] Th. nuar nf 



> IT-o'm-DS. [U] I 



Calx, Cal'cii. [L.J Tbi h»i-b 



CiP'ic-ut rerUlnii 



Dl'CE 


*. IL. »u 


IhU 


m 


) Ai»n» 


pMi' 


li-eui 


PI HI. [L. 




TM 


Dm havr 










'J II..: 


LL Mfe1 


■* » 



Flohr. 
CA-ROT'IB. [If. (.„».[. Um, hlbvu J 
hi ( mlart*ri,*ofIbi-iir£» Uwucoo- 
y f.K-P,1 |,i III" lieul. T» ilKMa* 

!.■:». -til ilr,mtin-«i Id ka Mild * 



CAH'PAI.. [I* 



' 



. ,t-J Tb.wna. 



-IX. [L.] Them 

r. [8m.] Tht thorn; 



tl'TIOtiil. [I., ri»u, uhn. 



Co'LON. [Uf.J A ponton ,if i hv Muft 




ktfie, through which the nifn:tory n* 



Cu'bi-tui, -i. [L. nllfu, 

o*,,, Hd.,., fr.nn.l lUrini neatly the 
form of a cubs 
CO-Htfl-roKH. [L. noin., ■ wtdgt] 



gut iuundet.1 The OtataUni at 1 
E.l'Tlon. [L difentn.} The pn 



HoK'siL, [L. jtrna, lb. I 



DtJ'tt* Ml'TM. (L. J.r... hud, ■ 






CU-Tt'HE-OUL [I. nrfii, >kln.| llr 



OCL'TO] D. [Or Mm, WrJU, III 



Dys-pep'si-a. |Gr. in, * 
■>, W-i° >"a™«.l 
Acuity i if dlfrttiun. 

BUVM (Ft.] The • 

vMbk pan or ■ iuih. 

Ep-I D 






De-scind'ehb. [L. 4i and Jenb. W 



01- tl' TO 1,1. [fir. 




f X TIM'OK. [L.] A name ■ pnltfii 1 

of Uw body , uppoaed to ITItnr. 
Kl'CIiL. [L. /«iu, face.] Penainln 



Fis'ci-*. (I., /wcia, a Isiiid.] A len- 


(HK'oi.i-aif, -A. [Gr.] A. 






PU-C1C'U-LUB,-LI. [L/uoi,i bundle.] 


GaVtwc. [Gr. r«M *< 


A l.ule bundle. 


■loninru.] Belonging lu lite 


FiUX, -cu. [L.J The lap of [be throat. 




FEM'o-mi.. tvrut limit; li> iliefrmur. 




flM'Mll A UTBl ill-fllC-d 1.1 ■W>CJ*1 


!•(.] Tne num.- ol large a. 






Pi 'HDL [UJ Tin ihujli-baiw. 


GHt.U-T.«. [L. ,.ta, to con 


n-MlU, -u«. [L. /mMrt, s wln- 










Gle'noib. [kgntMriM 


fl'lK. [L. JiV.1.) An Otisnle All. 




imnKn thread, which MB liilo the 




c..n>p»ltl<« of eve,, uumi.1 sud ..(e- 


Qlo*'m. [Gr.] Th. «.«(«. 










-.] Tnelore- 






m-.T1'TIAL. [I. IMS bet«r«n, 
lri.,t D «.i.d.] Pert.h.ln ( h,<.r«.n- 
iln| InlentltH. 

!i'TINE«. [I. iahu. within.] The 
a! lint extendi from tho itonilch to 



r. A hart, Mild, BiK-cninr 




Le-va'to*. {I„b», u ml**.] A huh 
WMHR ;■.. &*», 10 Mud.] A 



Lls'E-A,-«. [L-] Aline. 
Lik'sua, -»■- |L.j A luncur. 
Ijvi.ii. Tlw name of ou DC It 



LittPH- 1 1- lym,.4«. wmler.) A rotor- 
lew nn id In ininxil bodlei, .ml a* 
Hhwd In reaeli called lymph 



is 



**, -T.U*. |U, pwt] A 
L-, pn-ater.] firealef IB •!- 



MtVTOIO. (Or. U)H|, niNi, brcm 

■ mi t>ln, iW, fu.li..: m. umc < 

■ pr-xesi or the IfrOkpur*! l«me LvliJJ 
■Uj-TOIB'E-D*. A mme .;>[.!,.■. I 



Mio'mr*. (s»m. atf, so 

!.,:iv.| Sn UnrmxiK, 
•UX-J-MW,* [L.] Tb. 



u. im Th.jw- 



MparntM rfir chw! . 


HO 


wniaru. 


E'DIIIH, 


L- [U] 








Mfh Wh 
















II. [U 






Fe naming 






IML'U 


■-■.€>; 




T*. 


MWMI 


of lb. 


pin 


i eonl. 



f fibre. enelOHaj 



Bi'i'miviois 



Relating ID the owl*- 



ttH-Ml'ilt Rclalint 



f. | I. ci url strut, U.* bend 

V * ..'iv.-.. 



I 



oe'B-Mm. * rt-! Th« *ye- 

'I- ■" I'll I '>■ ■ [Or. mt, tit 
■ndfW"- i*«r», to ««.] ' 



EAelm'ir. itir rye.] Drkmplnr. la Elir rye. 
Or"ri-co», Or'Tie. (Or. •noim, ee- 



Oa. [L.J A bnnei the mouth of any 

■Unc. 
O'ue. ji-»... en..) Of the mouth. 



Oi H TO [DEL 


[Or. e» 


Inn,] 


The name of 


















*od £< .,,..,, idntf, broth.) A 


orlnclple 






"Jl™ 


the pmiiiei l 


le 10 broth. 




Ot'ix. {L., Ha 












OMi-ri-c.'Tio 


The f..rr« 


lum of 



•It'll*. Of a tone. 
Iltllli [L.] Tli, i 
Ox-ef.'ic. PerUUnlng i 



I 



PiN-CHE-AT'lC. Urliinei 
Px-Fll/U», ^. [U] 



P«-HOT'l|]. [lit. run.,, F 



Button.) The name of the ftmnh pnu 
Pic'itm. [L.J The ehen. 
Pcc-to-ea'lu. Btlonjinejp the theet 



[I».f 



A] ■ 



Pel' li -CLE. [L., dim. &f ptllu. 







PtR-l-CARDI-UM. [Or i.r»T lB m. around. 


Anr unlo.T of nerve.. tBUta, or llbna. 


■nd .a?J.j, t.rrf.o, ihc heart. 1 A mem- 








FEK-I-CIKH'UHI-UM. [Cr, irrjii, JHrl, 


»'», u™ "">*■. and n*«, ffWtr, Ihr 


■nnin d , and v>n!/» (, c» niiirn , cart itaac . ] 




A raeinbtans Ui:il invent rarliliLge. 


atli nnd lunge. 


Fek-i-cha'hi-dx. [Gr. ccpi, and «jio- 


POL'LI-C'IS. [LI A lerm applied to 




mg-clrj attached lo the lln'en and low. 


biane thai tmntu the ikuiL 


pom. [L.] A bridge, /w mil 


Peu'ha-slnt. Durable ; latflnc. 


A part of II.. oral,, formed 1., the union 


PEK-l STAL'TtC. [Ol. -(flinriXlaj, Jien- 




Msllo, Ig invplrc] A movement like 


POP-LIT-E'itL. |1. ftfttj, the ham.] 


lbs crawling or ■ wnrni. 




Pe hjh-ba't 10 s . [ L, ner . I hrou nh , and 






Pos'ti-cus. [UJ ileliitnl i ixwrirlar. 






r-HAl/AM.-OEi. [Cr. f «Ja, J, pa«^i". 


For'ti o Lii'ra. [L., Imrd i-.iii.in.; 




The facia! nerve j 8th pair. 






F'll l-LAM <'il ■,!,. li- I..,i;;ijil; (i. ill.' [Ill 






Po-taj'si-cm. [L.) The metallic beeli 


Piu -KV.reE 1L Relallag lu tlio plia- 


of pure pnuuh. 




pRo-iiras'ciit. (Gr. me*, ere, bof.m, and 


FllAR'THI. |(!r. dan»)(, ftanrat] The 


ta» ks'ta. i» feed.] Tlie OHM « 


upper part of Ilia cesoplmdiia. 




PUCS'PIIOR-Ul. |Gr. f.ji, fliii, Ills 


PKOC'EU. A pMphjMM or projection 


lliht,and fiiu, piers, to lirar.) A eom- 


pRO-NA'tOK. j I- prnu, turned ilown- 


btulible uibilance. uf a yelloni.h col- 




or, HUtnqUW, resemhline .vas. 




PllHETlc. [Gr. f,ii>.,jiir*«,llloniilld.] 




Belonging lo llir dinphrapm. 


Pso'as. JCr fane, :■•-'!•. the ii.un.j 


PuYS-i.OL'0-av. [Gr. #■«(, J.*"".. 




UII.IC, .nd A,, ■»,, I..«. a d,*on,*.] 




The Kicnc. of Dm (undlr.ni at Uw 


PlIL'llO-IA-ltY, ' 1 1,. p!iln....lln- luilfl ) 


oru-am of Utah an.! eUMt. 




Pi'a Ma'tek, [U.,sr,„|m,ither., The 












Pin-MEn'Tta. [L.] Paint ; a impa- 






PYi.OR'IC. Purlin line tnlhe J"*'"".!. 




Py-lo'bus. [Gr. t»»ot*et, eu'vei, a 




pit keeper.] The brM office ■* Uw 


Pl.A TVl'HA. [I>. r Auras, »!.(«<, breill. J 


■lomncli, nlib which ihe duoieiwp 






fLEU'RA, .*:. [Gr. -luioD. pltart, the 






ril and J,*.t [« 'iiii 'ii of 



:l-i, -I. [I*] Btmlgbli 
i ijpjlhf J |» w l nMk 
LJ'i'Ai- i' nil" iv.m 



i. '.iii. i. ; ifrviiiu fur re<|>inlion. 



.a. [[.J Hm,i.J ; ctit 



Bic'cu-i-i. 1 !. [[.,, dim. i>r» 









Sci-AT'IC. |Gi., portioning lu lbeiniui.1 
Ttw Dime of U» bu»e aart at .1* 

Win and leg. 
Scli-ioi'ic, ICr. ».!(, 
lianl.J A membrane ■■<" Uh 
IL., .».■„.■■ 




dry .] 7ne igcnriiaii "f Uie InHl pi 
BO'Dl-tm. The metallic bt 



~m 


A 


■-1 


■ ■ 


— 


ART. 401 


HpHlHC TER. |Gt. afttya, fMHf«, 10 


svs.o'vi-al. Fertalnln,! lo .rn«». 




Sn'TCH. An usembliieD of organ., 




Bumf—a of the •■*>■ HmM, aod 


Mt-i ,.■.(. Conn. A prolongation uf lue 






^■^■i HH'ir. EJcIuii^lulC u Hie general 


EPI-KA'LIS. Rolnlliid Id CIib •pine. 




Spine. A thorn. Tbci vertebral col- 


Bls'TO-LC. [Gr. nnrJ.lut, riitllli, to 


wwi; laMm 


coniraei.] The contraction u f Hie heart 


WMM "donglne. to the uplnal col- 












Mi ■ 11 ™. and oliacbed in Hie 






i" ■...■■-. (!..] 1'lie porter ior put of Hie 


*ir.'ii- Relniins to lhe ipleen. 






Tes'UON. [Ci -iihj, tein., lo utreleb,, 












lo a bonis. 


tTEK'ii'UM. The Wn-t-bone. Tlie bnnc 


Ttx'ul-x/,,-r- Pertaining lontendnn. 


Inn funiH the fmi]( of lue tlicji from 








HTrni'Aiii. Tlit principal organ of tlu 


TEN-TAdi-LA,-*: [L.(fn/», io telle.] 








or variou. animal*. 






STV'l.niP. [I* lljlm. a pencil. ] An 


A proteM of ihc dura muter width rirs 


■pilhrl npnliri] lo |irutt-nM thai re*eni- 




Nh a .tyle, • pen. , 


TE'llEJ. [L, tau, nil nil.) An r^.lliel 


91'B-cLii'vi-A.a. [L. n.*, under, and c/«- 




•u. a liny.) fmiiuied tinder iheclsiritle. 


which are collettnl In suinll bundle* 


Bim-Li'«ia. Illjh In alace. 


Tuo'kax. [Or.] 'Char part of Iheiltisl- 


SUB-LI-i'Sllll- [1- Met, 11 11.1 IT, ilhi.l 


eton lint enmpmet Hie bone* of tlie 


lngi*. tut toiipie.) Situated under 


cl.en. The envny .,( Hie cheat. 








Thv'hoiu. [Or. Cp.-,, Hmrtm, ■ 


— Ilth. the jan-bone.] Imaled iin- 


•lileld.] Rcttiiibllnguihleld. AcarU- 




hge at Ihe laryni. 


Sil'phur. A ilmnte, mineral MibManee, 


Tih'i-a. [J., a flulnj Trio large bone 


of i yellow color, britile, Imoiuble in 


of Uie let. 


MM, M ftctMl by k*M. 


Tib-i-a'lis, TIB'i-al. Relating lo the 


SupE-mo'iin. A lerm applied to ter- 






Tia'iuE. The tenure or orjaniutlon 


Bi'-m-ha'to*.. [1.] A mn«1» Unit 






TOX'lIL. [T-] Aglandularbocy.nlhe 


HVT'KwI. [l...«,ioww.l TJie«nm.jr 




j„lnl mnlomleiilhebnneinriheiltull. 


Tm'tnti. [Gr.rtaytc.lraAH -ou.h.] 




Tlie n-.udu.ne. 


i», i....iin ege.] The fluid wcrelcd 


Trache-al. BriooftneioihetnirlAi, 




TRAM-VeHSt',TRAKB-VER.**-J.ja Lf 


K» «f lubrlritmi llit rn. 


tin; In una direction. 



r*i-cca'ni>. ['I..fr«,iljrrt. biiJ 
pohiLl Tkt I rl.-i miliar ralv« 

1 1(1 II I 111? »< 111* I ILM II. 



T*Ptn-LE-i'Rii. Tin name of a mu«- 

Ht -1 I lie oj ■«. 
Tdt MI. Tlic prtMrpd pan of Hie body, 

Tv'ihk ti.t. [ L. Inter, 1 bunch.] A 



A >ufl lunly. -.11-1*1. tilI.-J fr 




KE-0U1. [L. mir™, glM".) 
li«I'"H» AtMMfaM 

hand « fi-it.] Belonging la Ihl n 

.'u'srt [U, ■ nliniglHliate.] I 
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In ming these plain, we would suggest, t 
e illustrating ruts intenpersed with the 
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SUGGESTIONS TO teachers. 

.1 pupil carefully namlui 
hese anil the place* will 

Let a pupil mow the Munition of in organ, or part, on an anatomical 
outline plate, and also gin its structure ; while other members of the chut 
now all omissions and mist tale menu. Auoth-i pupil may give the use ol 
that organ, and if necessary, other* may give an extended explanation 
Tl.e third may explain the lawn on which the health or the part depend*, 
wbile other members of the claa* supply what baa been oml*"c<L Aflet 
thus presenting the subject in the form of topica, questions may be pro- 
posed promiscuously, from each paragraph, and where example! occur in 
the text, let other analogous ones be given. 

If the physiology and hygiene of a given subject have not been studied, 
uonnne the recitation to those parts only on which the pupil ii prepared. 

only be done when the chapter on the hygiene hai been learned, while 
the pbyaiology can be united with the anatomy, ia all chapters upon 
physiology. 

PLATE L 

A FRONT VIEW OF THE SKELETON. 



mppcrji 

itno tarn 
bmat 

rlto. 4, 
Suaw< 



■one. 8 The frontal bone. 10, The 

12, The superior maxillary bone. 

13, The nasal bene. 14, The ethmoid bone. 15, Tne malar 

a-bone.) 16, The vomer. IT, The inferior maxillary bone, 

aw.) a, lis body. 6, It* ramus, or branch. IS. The teeth, 

boniaojth* Trunk 1.1. The spinal column. 2, Thoiternum 3,3, Tbr 

4, The sacrum S. The innonunatum. 

oflht Upper ExrremilUa, W. The cl«icVe, (rcAUi a«,» I *. " 



■ TO ANATOMICAL OUTLINE PLATES. 






sbooldei-bl.de. J 21, 1 
I, 25, 26, 27. *i, a 



3U, 31, Thi 



.':. I 



S3, Ths 



J2, 52. 32, The fNfl bones of the metacarpus, (Hit palm of II 
J3, 33. 33. The first nn Bf of finger-bones. 34. 34, The second no** "I 
E.igcr bone.. 35, 35, », The third r Jn «e of finger-boriea. 
B.-oaofttHlAmerEitrnuta,. It, The femur, (thigh-Daw.) 37. TLl 

patella, (knee-pan.) 3S. The tibia, (shin-bone.) 39, The rlbula. 40.40, 
W, Thebones of thetaraua, (instep.) 41,41, The bones of the metatarsus, 
middleofthefnot.) 42,12, The bones of the tnei. 

Abtici'Latioss. (Left side of the plate.) 
IJgimmU of the: TVwi*. 1, 1, The common spinal ligament. 2, 2, The 
tr.tervert. oral ligament, (cartilage between the vertebra;.) 9,10,11,12, Ar- 
ticulations or the ribs with the spinal column. 13. IS, 14, 15, 16. Lig». 

Ligamcnti of lAe [>i<r Eitrernitici. 25, The ligament that connecti 
the clavicle and •lernum, 27, The ligament that connects the uppri rib 
and clavicle. 28, 29, 30. Ligament* that connect the clavicle and scapula. 
31, 32, 33, 34. Ligament* of the ehoulder-joinl. 35. 35. 36, Ligament* of 
the elbow-joint. 37, 38, 39, 40, LtgimenU of the wriat. 41, 42, 43. 44. 
Ligamcnta of the 6ngers. 

LigamenU of the Ltncer Eilrtmitita. 49, 49, Ligaments of the hip-ji:nL 
Ml, 50, Ligamenti of the patella. 51, 52, 53, 54. 55, Ligaments of the 
knee-joint. 56, A large bursa mucosa. 57, The ligament of the tibia and 
fttula. 6H, 53, The intctnueoui ligament. 59, 59, Ligament* 
ale-joint. 60, 61, 62, Ligaments of the metatarsus. 63, 64, 






PLATE TJ. 
A BACK VIEW OF THE SKELETON. 



Bonn of tht Head. 6, Theoceipitalbone. fl, Theparietalbooe. 7, Th» 
temporal bone. 8, The frontal bone. 9, The sphenoid bout. 15, Tnt 
(nnlar bone. 16, Thenas.il bone. 17, The superior maxilUrjr bone, (upper 
l«w.) IB, The inferior maaillarj bone, {lower jaw.) 19, The teeth. 

Bona of the Trunk. 1, 1, The spinil column. 2, The s serum. I, Thu 
ciecT-*. 20, The innominatitm. 4, 4, The ri 



I 



' 



&ma of t)u Upper EttTemitia. 21, Ther 
oulder-blade.) 23. The humeri 
27. 28, 29, 30, 31, 32, The b 
*», 33. 33, The bones of the metacarpus, (pi 
The Erst range of finger-bones. 35, 35, The , 
W 3d. 16, The third range of finger-bones 



cle.icollar-bone.) 22. Tte 

24. The ulna. 25, The 

•■:■ of the carpus, (wrist.) 

i t.f the hand.) 34.34.34 



KEY TO ANATOMICAL OUTLINE PLATES. 

Moms of tht Lover Rrtremitia, 37. The femur, (thigh-bone. > J8, Tb» 
Datella. (knee-pan.) 39, Thr tibia, (shin-bone.) 40. The fibuu. 41,43, 
43. 44. 4S. Thr bmes of the tarsus, (instep.) 40, 46. The tones of the 
metatarsus, (middle of the loot.) 47, 47, Bones of the toes. 

Ahiicvlations. (Left tide of the plate.) 
Ligamenti of the TrunJc. 1. 2, 3, 4, 5, 6, 7, 8, 5, 10, Ligaments of the 

spinal column. 14, 14, IS. IS, Ligaments that connect the ribs and ipina] 

rolumn. 11, 11. 21, 22, 23, 24, 2.5, 20, Ligaments that connect the sacrum 

and innominamm. 

Ugamenli of the Vxrtr ExtremUia. 27, 23, Ligaments that connect the 

clavicle and scapula 29. The capsular ligament of the shoulder-joint. 

30. 30, Ligaments of the elbow. 31, 32, 33, 34, Ligaments or the catoui, 

Ligmrwnli of the tiiw Eitrrmilici. 9, Tendon of the gluteus muscle 
Mj The capsular ligament ol the hip-joint. 30. 3i>, Ligaments of the knee- 
toint. 37. The ligament that connects the tibia and fibula 3K, The la- 
tent. 39, 4U. Ligaments of the ankle-joint 



A FRONT VIEW OF THE MUSCLES. 






10. Tht 



12, Tue 



Uutrfes of tht Read and AY,-*. 7, The 
8, The stemo-hyoideus muscle. 9, The oi 
Uapezms muscle. 11, The orbicularis oc 

muscle. 14, The orbicularis oris muscle. 15, The elevator musole of the 
nostrils. 16, The zygomatic muscle. 17, The depressor of the loner lip 
IB, The depressor anguli oris muscle. 19. The triangular muscle of the 
nose. 20, 21, The aural muscles. 22, The mustier muscle. 

Slatela of the Trunk. 2. 3, The external oblique muscles. 

Httsrhs of tht Upper Kitremitia. 1, The grand pectoral muscle. 
3, 4, The serratus muscle. 23. The deltoid muscle, 24, The bieeps 
brachialis muscle. 2o, The coraeo-brachialis muscle. 28, The anterior 
Brachial muscle. 27, The triceps brachials muscle. 28, The long su- 
pinatot muscle. 29. The eitemal radial muscle. 30, The pronator teres 
muscle. 31, Theanlerior radial muscle. 32, The palmaris r* e vis musde. 
aS, The anterior ulnar mu.cle. 35, Th* palmar muse'e. 36, The. 
misele of the thumb. 57. The adductor muscle of '.he thumb. 38, 39. 
Small itxtn muscles of the thumb. 40, The abductor muscle of the littlt 
anger 41, 41. The lumbncale* muscles. 61,61, The bifurcation of Uia 
tendons of the superficial neior muscle, in the fingers. 

JViucfel of tht Loioer Eartmitia. 42, The fascia lata mus 
sannriui muscle. 44, The rectus femoris muscle. 4.5, Then 
muscle. 46, The vastusinlernusmuicle. 47, Tbe internal straighimui 
Ifc. The pectineui nncli 4fl. Th. .rfnurinr n.u.dc M. Tli» r- 





KEY TO ANATOMICAL OUTLINE PLATE*. 

. 61, The tibialis anticus muicle. 62, The long hKuoi mtuui 

great toe. 53, The long cxtenior muscle of the toea. M. The 

it peronetl muscle. 55, The long lateral peroneal muscle. 66,67, The 

Cttnall muicle*. SB, Tbe long fleior muicle or the (treat toe 

ie short extensor muiclea at the loet. CO, Tbe abtuctor muscle of 

me peat too. 

The figurta and lettrn on the left aide of tbe plate, indicate the poftilk* 

Caaoias, that eouer the! muicle* and enclose the tendons. 




PLATE IV. 
A BACK VIEW OF THE MUSCLES. 

Matcln of the Jlead and f-'rek. 4, The iterno-mistoidem muscle. 
6. The complezius muicle. 6, The tnvlo-hjoideua muicle. 7,8. The 00- 
cipito-flontalii muicle. 9. The maiscter muscle. 10,11,11. The interior, 
middle, and posterior aural muscles. 13, The temporal muscle. 

.»/»« la ■ / the Trunk. 1, 1, The mpciius muscle. 2, Thelatisaimui deni 
3. The rhomboideus muscle, 4, The external oblique muicle. 

.Uiiif.V.1 of the Upprr Extrcmitia. 6, The deltoid muicle. S. 7. Tbr 
tnfri-apinatus muicle. 9, The triceps eitenior muscle. 10, The intern*) 
nru.cl.iil muscle. 11, The long supinator muscle. 12, The external ridi- 
11 muscle. 13, The second external radial muicle. 14. The anconeus 
muicle. 15, 16, The extensor digitorum communis muicle. 17, The « 
tensor carpi ulnajis muiele. IB, The flexor carpi ulnarii. 19, 20, Tha 
eltenaor ossii mctacarpi pollicis muiclei. 21, An eitenior muscle of thf 
thumb. 22, 28, Imeiosiii muiclei. 

MiiKla of Ike Lower Extremities. 29, The glutens miiimua muscle 
#i. The gluteus melius muscle. 31. The biceps flcior cruris muscle. 
VI, The semi-tendinoiui muscle. 33, The semi-membrmoiii muicle 
14. The gtneilia muscle. 35, The adductor muscle. 30, The tutus ei- 
ttmus muiele. 37, The sartorim muicle. 38, 39, The gastrocnemil 
-cusclcs. lU, The long peroneal muscle. 41, The external peroneal mus- 
cle. 12, The long flexor muicle (.1 the great toe. 43, The long external 
muscle of the toes. 44, Tbe short extensor muscle or the toes. 47. The 
short flexor muscle of the toe*. 

The figure* and letters on the left aid 
■if membranous fascn. which envelop tl 

PLATE V. 

OftUANS OF THE THOKAX AND ABDOMEN. 

. T/uMovtti andNxk. (6. Side view.) 1, The upper lip. J, To* 

i. 3, The upper jaw. 4, The lower jaw, 6, The tongue. 6, The 
intt, (roof of the mouth. I 7. The parotid gland 8. The suh- 









K&r ru ahatuuical hotline platld 

flrorual gland. T, The larjns. 10, The pharynx. 11, The oMOpnajrHB. 

13, The upper portion of tne spina! column. 0, The spinal cord. 

i"A* CAM and Hi Ooani. B, 9, The trachea. K, The right auricle 
4 the tun. L, The left mricle. 13, The left Tcnlricle of the heart, 

14. The right ventricle, lfi, The aorta. IS, The pulmonary artery. 
17. The Ten* cava descenders. 18, The right subclavian n IB. Th, 
eft iibelaTian rein. 20, The right jugular rein. 21, The left jug'iiai 
ccin. 33, The right carotid artery. 23. The left carotid artery. 24. Z\ 
2d. The upper, middle, and lower label of the right lung. 27, 28. The 
upper and luwer lobe* of the le!> lung. 29, 29, 29, The diaphragm. 
P, P, P. P. The pleura, that lines the cavity nf the chest. S,S, The clavi- 
clea. 0.0,0,0. The nb*. M, M, M, M, Muscles of the chest. 40, The 
ihoracic duct, opening into the left subclavian vein. 

The Ah&mm and it* Organi. 30, The atomich. 31, 33, The right and 
lift lube of the liter. F. The fissure that separates the two lobes. 33, The 
gall bladder. 34, 34, The duodenum. 3.5, The ascending colon. 30, The 
transverse colon. 37, The descending colon. 38, 38, 38. 38, The small 
intestine. 39, 39. The walls of the abdominal cavity turned down. 41, 
rhe spleen. 

Fig. 2. The Relation of the Lactiaii and Thoracic Duct. 1, I, A section 
of the small intestine. 2, 2, 2, 2. 2. 2, 2, 2, Mesenteric glands, through 
which the lacrea!i from the intestine paaa. 3, Several lacteal vessels 
entering the enlarged portion and commencement of the thoracic duct. 
S, 6, 5, The thoracic duct. 0, The thoracic duct opening into the left sub- 
clavian rein. 7, (See 40, Pig. 1.) 8, The right subclavian rein. S, The 
vena cava descenders. 10, 11, 11, The aorta. 12, Ti e carotid arteries 
13, 13, The jugular reins. 14, The vena azagos. 16, lj, The spinal col- 
umn. 16, The diaphragm. 

Fig. S. The Relation of the Larynx, Trachea. Bronchia, and Air-ettle 
1.1.1, An outline of the right lung. 2, 2,2, An outline of the left lung 
i. The larynx. 4, The trachea. 6, The right bronchia, fl, The left bron- 
chi*. 7. 7, 7, 7, Divisions of the right bronchia. 8 S. 8, 8. Divisions of th* 
left bronchia. 6, 9, 9. S, 9, 9, Air-cells. 

tig. 4 An ideal Vine of a lateral and vertical Setticn of the Larynx 
1, 1. The superior vocal cords, 'ligaments.) 2, 2, The inferior vocal cords 
\ 8. The glottis 4. 4. The ventricles of the larynx. 

PLATE VI. 
HEART, ARTERIES. AND VEINS 
Fig. i. The Heart and la-qe Artena. 1, The ri^ht auricle oi the henn 
i. T'he nuht ventricle of the Heart. 3. The left auricle. 4. The left vert 
trtcU. 5. The pulmonary artery. 6, The aorta- J, 7, The deictbdlug 
lOltt, 8, Thearteriainnominata. fl. The left carotid artery HI, The let) 
uboiavain artery. M, The ripht subclavian artery. 
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Arteries of the Am* and Htad IS, The right cm 
left carotid artery. 17, The riglit. temporal artery. 
artery. 64, The left temporal artery. 

Arteries of the Vpper Extremities. 11, 11, The left braihial artery 
11. Toe left radiel artery. 13, 13, The light brachial *rteiy. 14, Ihe 
tight radial artery. 61. The tight ulnar artery. 

Artcrui of the Lower Extremitia. IS, The left iliac artery. 19, The right 
Iliac artery. 20, The left fcnmnt artery. 21. The rignt femoral artery. 
22, Tbeperoneal artery. S3, The left anterior tibial artery. 24, The mue- 
□ular artery. 25. 25, The right and left artcria profundi. 26, The ngtt 
interior tibial artery. 27. The right peroneal artery. 

The Veint of the Neck and Iliad. 28, The (CD* car* descender.* 
29, The left subclavian rein. 30, The right subclavian vein. 31, The 
right jugular vein. 32, The left jugular vein. 63, The right temporal 
rein. 55. The left temporal vein. 49, The right facial vein. 

Veintoftke Upper Extremities. 33, The left brachial vein. 34, The left 
radial vein. 85, The right brachial vein. 30, The right radial veil 
51, The right ulnar rein. 

rim of the Lower Extremities. 37, The ren* cava ascendens. 38, Tht 
irftiliacvrin. 39, The right iliac vein. 40, The left femoral rein. 41, The 
right femoral vein. 42. Tht left anterior tibial vein. 43, The left per- 
ineal vein. 44, The right anterior tibial vein. 45. The tight peroneal 
rein. ■!«, 40, The profunda veina. 47, The uuauular vein*. 48, 48, 48, 
18, 48, 43, Intercostal artrriea and veins. 

Fig. 2. Tht Relation o/thr Cavities of the F.eart to the large Blood-rtsuls 
), The leoaeevad'.stendriia, 2, The vena cava ascendena. 3, The right 
suriclcof the heart. 4, The opening between the right auricle and right 
rentricle. S, The right ventricle. 0, The tricuspid valves, f, The pul- 
monary artery. 8, 8, The brandies nf the pulmonary artery that pass to 
the right and left lung, 9, The semilunar valves of the pulmonary artery. 
10. The left pulmonary veina. II, The right pulmouij rein*. 11. The 
left auricle. 13, The opening between the left auricle and left ventricle. 
14, The left ventricle. 15, The mitral valves. 18, 16, The aorta. 17, The 
remllunir valves of the aorta. IB. The septum between the right and left 
ventricle. 

Fig. 3. An ideal View of the Heart, Arteria, arid Veins. A. The right 
BUricle. B, The right ventricle. C, The tricuspid valve*. D, The open- 
ing between the right auricle end right ventricle. E The left auricle 

e, The left ventricle. G. The mitral valve*. II, The opening between 
the left auricle and left ventricle. I. The septum between the right and 
left ventricle. K, The pulmonary nrtery. L, The semilunar valves of t liii 
pulmonary artery, M, M, The right pulmonary artery. N. N, The left 
pulmonary artery. O, O. O, O, O, O, The capillary vessels of the lung' 

f, P, F The light pulmonary vein. Q.Q, The left pulmonary vein 
R H, In* aorta. 8, The semilunar valve* of the ooru. T. T, A branch 
'i Ihe aorta to the upper eitreimUe*. 13,11.11 \_, K.lniatt\vV> \h*. lower 

mxtmnitim. V. V. V. 17. V .N . IV. «»»«! w-\. « ' 



SKY TO ANATOMICAL <>UTLIM£ PLATBS. 

■be branches of the aorta, W, W, The descending ipuu cava. 
X. X, X. The ascending vena cava, 

la Pigs. I, 2, 3, tbe course of the blood through the circulatory teasels 
is indicated bv arrows. 

PLATE VTL 

THE PULMONARY CIRCULATION. 

■j. 1. 1, The right auricle of the Heart. 2, Tbe left auricle. 3, TLt 

: ventricle of the heart. 4, The left ventricle. S, The pulmcnsry 
irtery. 6, The branch of the pulmonary artery to the left lung. 7, The 

A of the pulmonary artery to tbe right lung. 8, 8, 8, 8, S. 8, 8, 8, 8, 8. 
ftnnnhn or the pulmonary artery iu the right and left lung, fi.0.9, 9, B,9, 

:ella. 10, II), 10, ".0, 10, 10, 10, Small pulmonary vein* in the rigbl 
and left lung. 11, The left pulmonary Tein. 12, 12, The right pulmonary 

Fig. 2. Ah ideal Vine of the Pulmonary CircMlatun. 1, 1, The righl 
lung. 2.2, The left lung 3, Thelrach*a. 4,4,4, 4,4, Therighlbronchi* 
6, 6, 5, o, 5, The left bronchia. 6, 0, 8, 6, 6, 6, Air-cells, with arteries and 
vein* puiing around them. 7, The right auricle or the heart. 8. Tbe 
right ventricle of the heart. 9. The tricuapid valves. 10, The pulmonary 
artery. !l, II, 11, II, The right pulmonary artery. 12. 12, 12, 12,12, Tbe 
left pulmonary artery. 13, 13, 13, 13, The right pulmonary vtin. 

14, 14, 14, 14, The left pulmonary rein. 16, The left auricle. 18, The 
rentriole. 17, Tbe mitral valves. 18, The septum between the tight 
left ventricles. 

g. 3. An ideal Viae of the Capilfaria. 1. 1, A branch of the pul- 
ary artery. '2. 2. A branch of the pulmonary Tein. 3, 3, Capillary 
vessels between the aitery and vein. 

Fig. 4. An ideal View of the Relatum of the Bronchia, Air-eelh, Pul- 
•nonary Arttria, and Van*. 1, A bronchial tube. 2, 2, 2, Ail-cells. 
3, A branch of the pulmonary artery. 4, A branch of the pulmonary via 



PLATE VILL 



1, The cerebrum. 2, The cerebellum. 3, 3, The «pinal cord. 1, To* 
BCJrial pleim of nerves. 6, The lumbar pleaus of nerve*. 8, The » 
al plexus or nenes. 7, The facial nerve. 8, 17, The radial hem. 
9, Ifl. The ulnar nerve. 10, The median nerve. O, The circumflex 



12, The eiteTTuA wW*»\.ti 



KEY TO iNaTUMlCAL OUTLINE PLATE*.. 

i3, IS, The posterior tibial nerve. 14, The nWnul tibial 
• muscular branch of the eatemsl peroneal mm. IS. The 
i. b of the aciatic nerve. P. Q, The posterior tibial nerve. 



PLATE EX. 
TUB SKIN. 



Ulamcms dis- 



1, The contorted portion « 
inche* which unit* to form 
atory tube. 4, The cuticle. 
r skin. ) 7. T, Fat Teaielex, 



Fig. 1. A pmptraiaty Tuht and Glai 
the tube thai forms the gland. 2, 2, ' 
the main duct of the gland. 3, 3, The 
i. Iti colored portion, fl, The cutii vci 
it which the gland i) imbedded. 

Fig. 2. A Papilla of (Ac Skin. 1. 1, Two papilla?, formed or an artery 
vein, and nerve. 2,2,2,2, Nerves forming a loopinlhepapilue. 3,3, Ar- 
teries of the papilla?- 4, 4, Vein* of the papilla:. 6, 6, A net work si 
arteries, veins, and nerves. 0, 6, Nerves of the skin, S, 8, Arteries of 
the akin. 7, 7, Veins of the skin. 

Fig. 3. A Hair, and id Oil-Glandt. 1, 1, The hair. 2, 2, The sheuth 
of the hair. 3, Oil-glands that aurmund the bulb of the hair, the ducts U 
nbich open into the shesth of the bait, (2, 2.) 

Fig. 4. A Section of tht Skin. 1, 1, The cuticle. 2, 2, Its colored par 
lion, 3. 3, The papillary layer. 4, 4, A net-work of arteries, vein*, and 
nerves, upon the upper surface of the cutis vera. 6, 5. 6, fi, The cutis 
-era, (true akin.) 6, 8, 6, Haire that originate in the cuti. vera. 7, 7. 7, Oil 
glands, the ducts of which connect with the sheath of 
B, S, 8, 8, Perspiratory glands and their ducts. 9. 0, 9, 9, 9, Nerves of the 
■kin 10, 10, 10, 1U, 10, Arteries of the skin. 11, 11, 11, 11, 11, Vi 
the akin. 12, 12, 12, 12. Papilla;, or ridges of (he skin. 
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PLATS X. 

AN ANTEROPOSTERIOR SECTION OF TUB BYB. 

Fig. 1. 1, 1, The sclerotic coat 2, 2, The come*. 8, 3, The choroid 
coat. 4,4, The retina, fi, 5, The iria. 6.6. The posterior chanter of 

». 8, The pupil. 9, The trystal'ine humor. 10, 10, The vitreous hunter 
II, The optic nerve. 12, A representation of a pea. 13, An inverted 
nufiL'r of the pen (12) on the retina 14 14. 4 canal surrounding ttir 
(rrystalline humor 15. \h, TVe Wt\\c4 \i\-cijm, q\ ■_*.* -mnwand scle 






KBT TO ANATOMICAL OUTLINE PLATES 

rotii coin. A, ■ perpendicular raj of tight from '.lie pea. B, b, oblique 
fny», Hi»t in refracted in paining through the humeri of the eve. 

Fig. 2. A View of the External, ll.rtdlt, and Internal Ear. I, 1, The ex- 
ternal w. 2, The me»tu« mdiKmus titnnus, I the tube that eonnects 
with the middle ear.) 3. The racmbratia tfinnani, (drum of the en.) 
B, 8, The tjrmpanum, (middle Mr.) 4, The malleus 6, The incm 
d, The orbicularis. 7. The iupn, (stiinip-bone.) that connecti with the 
vestibule of the internal ear. 9, 9, (4. 6, 6, 7. The tmall bones of the mid- 
dle cur,) 10, It, U, The lemicircular canals. 13, 13, The cochlea. 
14, The iuditorj nerve, lfl. The division of the auditory nerve to the 
.rmicircular canals IS, The division, to the cochlea. 17, 17, The 
Eustachian tube. 18, The chorda Ij-mponi nerve. 19. The seventh pail 
(facial) nerve. 20, The styloid procete of the tempo ml bone. '11, t\ 
'l\, 'i\, 21, The petrouE or hard portion of the temporal bnu*. in whi. I: 
the parts of the middle and 'ntiima: ear are aitnated. 
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